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®oo mlazemna LuJl I $4^)1 IjLO/fco S.'O iO/’^LoJI <^J>£>I 































■ . 


ja. V 

J$2I J^aftjl 

Vector 

WaJI aUtoall | 


Resultant Vector 


Negative of Vector 

* + 

Commutative 

JlJu'Sft Xua\> 

Multiplication of Vectors 


Dot Product 

t i jbyh. l H U><dil 

Cross Product 



Vectors 

uL^ull 

Coordinate systems 

uLulj^Vl^ukji 

Rectangular Coordinates 

2u^jMoUjU>?I 

Polar Coordinates 

3nlrlfltiuUjU>¥i 

Vectors Addition 

Utl^pui' 




Vector qIa^LI 

Coordinate system / aLyU» 2 l <*!») 

* !«• 

dJLJubj | Coordinates ) l«j (jtVLmj is^%x* jt u£La jis jmi p jujl»ijj 

a ba n *jLOIj_^Y»j ( Rectangular Coordinates ) a^jiSjiot £Lui.l^yi i^u glpul^yi «>• J-jujul 


• ( Polar Coordinates ) 



Rectangular Coordinates / wLdf 1 

L^Ui x qa j|_^Cu wLpio^Vi 4 JL& 

(origin Point ) J—4 iLk pULi^j jIj^LlU y 

fa-AJt Sa C#LjilJU**Vl dlkA ^ 34 J ^1 ^>4 ( 0 , 0 ) < 

* 2 ^i £S\ 4j Yjdf ( x 4. y) wlg^a 



. Polar Coordinates / 

I*|*J ** jZuma £- 3,bi4J jJijb* I Iji itil! 4J ifortM jjjUl 

• r pi'ii’i lift I j X ^SiYi^y-att) jrUJ 0 3-jjtJitj T Jautb 

- (X , y ) a . tna* t? 1 (jtt (0,0) J«VI 31-irt‘i ja JjuJI r uj» 
X J r uw 9 j jjbji 4 . 


mlazemna h^Jl I^jo^I IXj 0/-&0 ££ jO/VcJI ssjji^-1 







































^JLfi cU^uJI r jmaJH li 

: *-JaaJI$ «u>yjl^l airlift*! 4*1 &UJI 

(r , 6? ) ak^ij^^ak&^ifcx , y )^iMj|bkU 

sin0 = - = L ^ 1 " 



yj 


JP 


COS0 = - = ^ 

r >>i 

y = rsin0.* (i *i.j 

x = rcos0 ......... (2 


tanO = ^ ^ 

x 

. ajjJuii 2uwbji atf ji suimi o* ( r *>uli >*j ) 6 aji'Jit ai»j 

r 2 = x 2 + y 2 ^ 




x 2 + y 2 


*m«Uj wW$i» 


Ifeij jrti«*i» c&Ijjlj c*-*“3 9®° 0 ) 

cos#, = sin# 2 o-s*1Uj cos# 2 = sin#, 
cos53 = sin37 cos 37 = sin53 

. U*i*j (jjililCfc* L£UJJ<i uH-uJ 180° t£ ( (2) 

sineo = sini20 sin# 2 = sin#, 

^ sin30 - sinlBO ^ sin# 2 = sin#, 

COS60 = — COS120 &\ cos # z = -cos#, 
COS30 = -COS150 l?' COS# 2 = -COS#, 
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(x,y) ij £du 4*uJ iu>*2)£Jt j$UU Ul / JU* 

4UI oifcl iywtayi j$UU j** (-3.5 , -2.5) &A 

tan35.53 = 0.714 gl Uis 

r = vx- + y- /JJ1 

r .. 9 . / ~ r~? 

r 


tan# 


-V_ 

= ^/(-3.5) 2 +(-2.5) 2 

r = 4.3 m jiai. 

y _ -2.5 m _ 

= — ——— = 0.714 aa^uii r^iii aLjji j«4ij 


- 3.5 m 


0 - 35.53 jj&j 2 Lu-btTt jt Jjijutfi b+ 0.714 ^Ui ajjtjJi a»o 0 = tan" 0.714 
(r,#) = (4.3,215.53) jii 0 = 180 + 35.53 = 215.53«^L!ii 4r& r^i jOj 

3 mlazemna U^Jl IXjO/-&o ftp xs/VjcJI sajji^-1 
















































t JlbtoUli 

<j*hi film JI rf>yjl5 ^Uai >» «JUI «Uil*»g| J»a /JU* 

A(3,-4), B(-4,3) , C(-6,-6) 

A(3,-4) / Jail 

i^b l«Sj * ^dJ yw^j Sin0 j COS0 ^4 JS AjLil i_JLLaJl J^jju ulxj 

(r , (?) ■^ t * ou2>ttj^¥i & 

.2LJ12I <> TOm(1) 

R - Vx 2 + y 2 = V(3) 2 +(-4) 2 = 7(9) + (16) = 725 = 5 unit 
cos# = — = - ( ® ! "° - y - 4 


sin# = — - „ 
r 5 


~( 2 ) 


sin# = + 

sin# = + 

COS# = - 1 

cos# = + 

sin# = - 

sin# = — 

cos# = — 

cos# = + 


( Oj jjamh > ij-^l Sltmt*- jl 1 J* LaU>1»j) 0 — 53° ■’• 

0 jj£5 <ubij( yyt jjjN 4.5256 jifc sin# = - j cos# = + ji jwji* 

(5,307°) yAio^Vi jtfJi 6 - 360-53 = 307° 


B (— 4,3) 

(r , 9) GLptj^vi ji 

.iLJcn 2i>un j* ri»y(1) 

R = Jx 2 + y 2 = 7(“4) 2 +(3) z = ^/(16jT(9) =725-5 unit 

cos# = - - — t sin# = y = ~ (2) 

mlazemna.corrpgrJ r * 

{ *jj*'^** jt 7^* ^.Lrj) ® ” 37° 

0 jjO (Ukj, jjjji 4- j 2 j 0 ji& ioJ sin# = + j cos# = - ji ^dij 
(5 ,143°) ji (iir Ja2ii^u*.vi cuSJ* 6 = 180-37 = 143° 


R = yjx 2 + y 2 = 7(-6) 2 +(-6) 2 = 7(36) + (36) = 672 unit 

n x -6 -1 . _ y 

r 6,/2 V2 


C(—6,—6) 

(r , 0) <Lu2aiitl ijLJlJL»’VI JI 
.3LJCii 2iM«Ji j. r Jpo(l) 


-6 -1 

r = i^2 = V2 ^ (2) 


(aj ji.nt l uja^l AjjjL*. j| JjA 0 — 45° .'• 

0 j$g -ukij 4 4JiiXi jjjit 4r j25 0 jii ijU sin# = - j cos# = - ji jiiij 
(672,225°) i ^iia^Vi j^SLji 0 = 180 + 45 * 225° 


9 mlazemna La^JI I^jo^oI IjuV&o XJ/V aJI 


















^oJL& jMiLislti nmlt 0 



^ J\ j-ia a |»Uai >» ^JUI aUU^I J$» /JtU 

D (3,270°) , E(2,210 3 } 

D (3,270°) /Jill 

(x , y) ajjjjjiot iLLju^vi ji 
r = 3 ,6 =270° (1) 

i X = rcos# = 3cos270 = 3x0-0 o*b (2) 

y = rsin# = 3sin270 = 3>-1 = -3 

—> 

A(0 ,-3) 


E (2,210°) 

(x , y) <Lj^u tjLitju^Yt j) 
r * 2,0 =210° (1) 

R 

X = rcos0 = 2cos210 = 2x(— — ) = -V3 (2) 

y = rsin<9 = 2sin210 = 2 (^) =~ 1 

E(~V3 1) 


: 4^*11 4mU|JI £iLfl£JI 

. 4j jo* aI 4jjUa 4 uLu£» 

- a —■—;—r~ r ,■ : , 

jLl# |^u ( scalar cjuantites ) 

. (V) t (T) ijii>*n 3L-.JA * (t) « (w) jaajt * (m) amt ( S) 3 *bjY» * (d) aauit 


4it ^lc. aivaw > j_i jiuj lAjtaa* jSXt iajjj : qU^SJI 

( E ) jUti* ‘(F) (~a ) ‘ f”) ‘ ( X ) 3U.I3YI 43* 

. tj. ‘‘.a. >*»Jt (Jbjtj2J £*i>SY 4s*Cui a^*S L$jt Ujj 

* a^>* uitj iujsfi jjsjj lAjtaa* ji*j i*jia |A| ju»i» j*-tj a*i« a^*s (1) 

. pj-; LuIjj A^Jtt L)U*£ll JXo (2) 

. <_u*Li« j-t jm JL*»LLwU lIITaj a»utl Axa£lt jl Jji* 4* <Jj3* (® 

A WitI ax^Cft jLWjt ul 1 ft£uitl aLWit (b 
. <L>Jlt ^pG aua- t ^ ajIJuJl Ala2u (C 


d>o a mlazemna LuJl l^0is£)l Ijutffco £4) jO/'^LqJI 
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i«BieRvnflKi 
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mmmm inanin 


nu+ 


* uti>j10 4jtbiA4 A dbutf jjb^l i ±_ 
jjiLtt* UU^lt ^ jj^* :Vi 37° 4 a1mIj 
O ^ ( SjtduJi ) 

Aj1hid4 B A^Hs jjbJt JSLiJ i 2_ 
* O l 3.ta5Ttj J^>fc4 J-4 ^ — 90° A&Laolj 


4fe»Uft 



(H- >JJ ^ 


-> 


F = F <ji>yi^i 

«U£ JI -UUI dU&JI tit* /gn 
lt>«yUU^r 

/c 


U*$j 


<ywe£JI 

43*2* 

T 



T 


A • jij ^ ■ * 

q 

<Uib^b 4c&£ 





U*£a 



<Lu*US 

d 

2UU1I 


~F** 

?4£jl 

^Luia 

1 


A»um 

"a" 

J*™ - 


. UiU$ U*b> *JU1I 4A*1I *U£lf 
u>UIetifr3 NUjJm Fo^aJI (1) 
JUmJI wjA 37° UjIaaa <u$lj oUiL 5 m/s UjUfct V4t>ri (2) 



F = 3N Ji | F | = 3N (1 / g 

0 = 180 ja 

jf 

>_j Liji X _}>>»* <Lmu Uji 


v = 5 m/s muSL* ji | V | = 5 m/s ( 2 
gjyi ‘ 4 . 37 'ajji^ juiii i^Aboij 
0 = 37 + 90 = 127 <£» 


noo mlazemna buJl I ^o^)l buv'iLo QO ^VLflJt &1S>\ 
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V * ti A t t , 

| Properties of Vectors yilftaiil) | 

4JU1I jAtLiaaiU >fa40J 

: Equality / t£$LuJI (1) 

J_*ta ) j\ JUll 

^ yUa ^LjIjJuJI SiUtfi j 'it I 

Negative of a vector / Mill ulL (2) 



- A A 4^*11 j_ilLuJ 

dLsiVb jlJ^tb ij^jjLuIU bDjib l-JLwj 

J>k» U^J l£*) 


(<W)UU 


(3) 


dl>*jVt (J-u-aIj >i4 4 a±4 4Jl<2 ^HJLj A-imi-tS 4 ^o£j ujja) A>l4 ^£1 

/ Jli* 

jbilVl ^yjJLuj 3A ^4U djUS 3j1JL*IU A 

j jr -~n ouit u -*\» F= ma ^ j& 

( jZiUjj£3\ JlaJl j-" - '« <>>ai' F= qE 

^^U^IbinM CiU«^) rLv»%Mift C| L 3X&JI m i 


mna, 


| Vectors addtition aUha*ll &4> 



♦ ^ju*j ju*>y 

: Graphical method / glftVt^U ^UJI £Aall (1) 

m^ ".TU ^LJLlL* iiA*J U ^ 4J 

A_JL»- 'L. jjLatil JSL-SJI 2 L (ju-J I ^ ua lrn (*-*o y-Lui* (t U^ -ub 

. y-Ul Ibkd £y» 

J-ji ji <t~'.i ^La 1 >* 2 -# * blj^lbj u-b" LH**b («u-j (>• uiCu a 5 j>laH *2* 6 < tI ^ vV 

JjVI 4-Mtt J-Jj (>• <g21\ Aa*ai *£U3 4- ojS2 ibOia . JjVI tpiij ^C. ^5bN AaZX'i 

21 - jUjY 4 ^ 4 *j ^SUjj auSLuJt »Wl ^UjY A^ZXi ^ij 

- 

YUi 6 Km , li^ 14 Km . 16 Km . ii >4 10 Km sulbli J 3 b.ijY» ^ ^ Lit 

* 

\t4ALOj (jjUIt 221jhilt idCStl 20 ia< ajLaatll jUjV b>c 4 Km Uw-»J 


3 mlazemna lj^J[ I^jo^jI IajO/^jO ftp xj/'V^cJI 





























* JikJ* jSL£f( 2 l jrUi< £(4 Will ^3 Uj |%mj jjte J 

* 

^> uX\ J-ji <j-* < t - 7*5 R 5U_i^tll *L_>-IjVl ^jl ajM ^JJojU U L-Lij 

al 1i3ub |H 0rt! j£Lu JjI uiLdcj jptflj ,^11 JjYl 

£jf J t WLn r jL u T l Ct V1 2l ^JL^bLoiiXl jq—tvjJl ^1—^1 j ^LlaAitj ^jVwntl 

0 = 26°j-* L^ALa^ji jij 22 Km>^ R 21 jUt** 


t C>L ^ p WU t 4-J £-*»U ^JU < L-WJjJll ( j^ > La S_i~*~V ^^»fcLL aJ i dJub * 3 j^JI 


16 Km i njt ^jjLuJi jc„ititi 4- ljL^IjVi * .<-ujj <ji jjL*- 

f 

14 Km JL«^ 6 Kirifi 10 Km ^4 Km u^> 

,^,-A l ^i ,1 — A 4- L gjttfTi Jf <^lOt 4JL_uaattf X>tjVl jLS^uji Vi jmSp 


ldjL*i 4-d£ GuLa^* L* 





30 om 


5 Km 


lOKm 


J-^r g ft IL^ > 1jl J p-q ^ O 2_ljL_Jf ! J£uJl 2L 


JU, Ah 45%L*oi 


<^Ac UaIJ^I jrGi-UldLU 

Km 

1 

JjV( A^Zti 


4*21 *Ulj2l 


30 

10 

25 

(cm) 2b-(3¥t 

120 

90 

30 

(2^-ji) 


JArJl 4j JjM jjjl uUjiUt JUbUtft ulfl J faUl 4Xuj 



J?At j 4- ij^yt US i)biV 4„Mti,<l h Ulj^yJt pjilij 

3JujJaff 4^L& jj*Lij UtjJif <jt Uud^ 



js^it 4- i*£ y^tu 

v* CiLuL^II jj-tj Jg^u 

0 = 82% R = 49 cm 


mlazemna Lx^Jl I^jo^I IXj0/-&0 f&o jO/VcJI ssjji^-1 























A i ii A j a j 

^ JMMMn 

Analytical method ii 1 1* Ml %tall (2) 

: Vector Analysis (aLSjlf > J*JUi (a) 

,* 1 *jji ajii ig^ii o-42*jj a_a*>4 i^jLa a uj .^ 1 AjjUftt yi *>« 

(LUjS^K a Sj^ .u — " a VjUii ^j_4 J_» 3LJLi- a- 2 jjJo UiLi liltlLtj . 

q ^usjU jui 4»a*s 

20 Km jloj 4 ^l£ C ^4J 4 jJ* A 4 UaJ i j>4 jziij j* 4 ^^ii 

A ^4 jpa> 3L>JjVt dlkA JJI 4 J 11 j ngrr t t 1 A 

jL^ 4» gLliU C A ^4 JLSjjV* U*jI £jSU11 t jtfbtil 4r ^ 

B <>* ^>J*i l^ijb B A &* a^ljb Vji rj23 6 * ABC 

0 , 3 ^ C ^1 A^-# JaUj tXlil <^Aj u^bjl 4- *^*3 4^*4^ i C 

BC , AB cw^u C^A^ 6 -sUf ^ 

.( ^j^j^lj^a^t ) jlji — » jjL^illli ^>IJua - j->Vl I < i aJL » -1 

f^iSulgrib 3Jjfl rrM L$*** |>X<U LjL^>Jtl £1 yb*¥l 

jjLsfcti JSLiJ! 4 r - uA-m.>r CiLcIjj* * ijmbtill t^USj-4 

X j_* 37* Iaj 1 Jl-^» *L-jji j 20 cm 

RjjjLtdVl 4_j»iatt JjJal* U l^bj JUaillj £>* ^4# 

u^jyoj** al^ui (jcjioi Ry i Rx cxP^j^ *4-^ 

^Uj L - i -O fcJ 1 ftJL^i 2 « *b 




12cm 


l y - 


sin 37 c 


R y = Rsin37° 


R y = 20x0.6 = 12 cm 


k x 


R 


= cos 37 c 


R x = Rcos37° 


R x = 20x0.8 = 16 cm 


j^iu_j*uni £j-*« *'JLL 53 X jj-stti 5-4 37° lAjij-a* a_yij 20 cm l_j.ijYt yi (£t 

JIjUU^I (jSUi XSy^lali y jW »UoYi £_ Ry = 12 cm j X tfL»oYi ‘ 4 . R* - 16 cm 

. LUUi ^5 L j -loj - ijuLsIXt 4 jLS>4-1 A^iIL^ 


«L»3Yt i- <L^S^ti (i* (,piju Rx = - 15 cm J>3i UJU-ia ^jjjLU ijLib Cjuj ^jS >4 J£ . jSii 

4 _>Jti a-iS>* iL^ii (ji y <»L»bYi 2_ i-SjJii ii* i^uy Ry - 30 cm j**i Ua^j X «iuh 

* SUdJuJf Ma U Su>^ ijlulS ob *4 


U mlazemna b^J[ I^jq^I IXjo/-&o jO/VcJI s^jji^-1 












jjm jj Jji?tj / j'LLvVI ^Ucl 

30cm 


s * jnaitJI(. 

aL£>» Jl <uJUII wUdULI Jlay |*lu 



90 c 


EL 


R y = 27.2 cm 


R x = 0 cm 
R y = 30 cm 



R y = 26 cm 




R \ul^U> ^LdKlI abu'i' ut^ai »JA jam jKt 

. U £ft> I ( 1 ) 


R v = 27.2 + 30 + 26 - 28.2 ■* R v = 55 


cm 


»s!l 


O-* - ^ aL^viVt 


*Kf 

Rx = 12.7 + 0 + (-15 ) + (-10.3) ■# R k = -12.6 cm 

y**•£?• ^UiL^a Rapt . AU a a+ »J< Jj U i. l » U"t * JijiiS'jJI UA jtitA 


mk &§&» a! o*' 

L^OoSjj»j R *Uj! J&JLH . jaJu j_f liX^k jV ^LuJl ‘4- U*£ ( it>J 

i .J-rv-vj.j 


R y = 55 cm } R x = 

y 



> Ct'.jS*'** a UI(rt SUjtJJt (HJljj ullt >JJ ^A 3IirtTttl Jt lilli 1 jjgJJULuIl 

^A R jt Jlm J>t ■ l&tJ ■-■ LLyii (U^j !><■ i «j 

R = V(55) 2 + (12.6) 2 = V3184 = 56.4 cm 

X jonl' £•• 3l wa . n lI 6 Jjl jl^uVj 

• js^jt 4.tan0 jLmi 


tan 


j^O L= Ry = K =4 _ 37 


12.6 


aMU .. x 

d jLfc 4.37 I 4 I& O iuyjjt jVt UJL^ 
b j < (j^ = tsn ^(4.37) — 77° \s*j 

0 = 180-^=103° .-. 

f 

* Ua^lu** gjlIJJi dtlLA 12Lud ^ 


4 

tan jiaIj 

0 + ^ “ 180° 


(DO D mlazemna LuJl Is^a^ol W^o gu) jO/^LoJI 






















(<? aX£ belt t-sall 



11 

I J K| iMjhi 4LoaU 9Uul| jUa* ** j$Ull JUI <j / JU* 

Ry ■ R X UU^.^tialJji*^ 




a 

b 

C 

d 

R* 

+1 

0 

-4 

-3.6 


0 

+3 

+3 

-4.8 


iM f*J ,j 

Rx = 1 + 0 -4 -3.6 = -6.6m 
Ry = 0 + 3 + 3 - 4.8 = 1.2m 


R — ^(6.6)^ + (1.2) = 6.7m iajijlm jLmi 

tan = " y = £ =0.182m .*ar, ^ 


R x 6.6 


0 = 180-^ = 180-10 = 170° 


t|) =10° Jt JL90 Al*j 


(d) 6cos53 = 3 m 



SLj^lj 'j-li ) t>U^*U2fcl B , A UH R 

j^jLA 2L2jjlaj _jl . uiudVl 3 I. ■ j> < 1 1 fi—uiji I ~j SjjjaJ L»1 LAJ^wiS ( 90° 



R 

tan^ = y tfbiVl Ul . THo . -' JI jta2 * jI>jV 

Rx 

jo-*** B , A &rf R ^“sl* jIJZa .*L*j¥ 

ajlijla ».r» 90° O-u^J U*Lu <g\ 6^^* 

u—pjt j^L 3 _$1 * <> JULaHll ijUSjll 

aL_>*jl Lj») ^JUtas^ jlblrt* ^L>iJV tJ uJj j*Wi 

. '_UJTfct I Q£jLS jl pi-L>JuiUJ& M 

taiUAuhil £AAJ yftUi M*all 44ljJa 


(£)U_a* i_>j-ii J_«.u. I ?i«.tn L».jjl** |£>I OJm dA ^ 1 J ,ji * f>* 

R 2 = A 2 + B 2 — 2 AB cos (f) *R aiwiT.»iT suuutij u#i*j Cos ‘4- ^j>"* itw^* 

. R — t t> JjLSj iUjlJll <[) iu» 


®oo mlazemna LuJl I$jO^)I Ijutffco £0 iO/’^LoJI <^J>£>I 



























jxA / iliwSft al Jfrt 



= *■“»» J»il* 

* 

^yUa^l JijUj ^Ltl Sin lr Uj nifta J 4—MhU 1 jli l <t« 

.4«Jl-i^LJ l Sin^pjfr Lnj.,mrt4 jrj4^HI iU^I j*< Ut* 

R = A = B 
sin^ sin a sinb 

R JjLoj (JjS\ 'i-jjljJf (j) i*ij^ 

y^MlI jru 3 Lj^(JJ1 (9 


JLtei 60° oUwL (6N) i M (4N) UAjUm -*4 j gU*i ->l / JU* 

11$ g^dli kgjlu «ilimlloUuij jUik j* 

R = i/a 2 + b 2 - 2ABcos</> 

R iL-aJt JjLaj 4> = 120° i 

R = V(14) 2 + (6) 2 - 2(14) (6) cos120 
R = 7(1 96) + (36}~ 168^-0^5}“ = ^316 = 17.77 N 



R l£U 4LljljJI (b) * 

B ‘ A U3+»^ti (jru 



JiiJ I jl 4 jj-^I 1 jtjjti f < tWiiyJ 2liiv»tl* .iL>oY 


* a " b =Bc^A < ■*“»» ”> 



V'(6)> tan b s - 6 s'n60 

5 jfif ~ 

j|||p3r 


5.196 


^F^rr?r=v?iTr^ 


os60 + 14 
*1 


17 


= 0.305 


::J . : 




b ~ tan' 1 (0.3) = 17°' jj-2- JU4 

( ^1^13 ) J( 

R B 17.77 6 


sin 


sinb 


sin120 sinb 


sinb - 


6x0.866 5.196 


17.77 


17.77 


= 0.3 


.-1 


b = tan"‘(0.3) = 17° a>A jui 


A , A .t t 

1 j PW^WWB F 

•Wii-UAl / Jjb*» / ij 3 J-*li aliw?l 


®OO mlaZemna U 4 JI IgA^I lju>/^Lo £« />/VoJI <±JJi£>-l 
































. 4jjU1« j^aj *Oil ^ ^**41 uL^w jrf 4>tj ^1 : 


«umII 

Vector 

Maynitude 

4ft ittil 

Direction 


a" 

100 m 

(j j“ JLa** 1 30 

J 

' 

/30 

^2 -,-* 

b* 

100 m 

vj* 30 

* 3b>^ 

^ B* 

if 


c 

100 m 

'rty* 30 


' s <40 

r 

if 

100 m 

60 


V- 
/ a > 

-—► 

E 

100 m 

mlazemna.c 

i_ijt 60 

60 

?■ 

T 


B = E c A = D U$*JI 


c> Jat i&i-jjVl (iuJUftlitf C> JfeJl 24^y &* A ?* : * l, 0““ £■** *’4-^ U CJ 1 * ij' 

1 U£ Luebj <Juk jdft J-UU> A A*4^-t f& B tfbol A 4>a< i>® B AmII 

A-B = A + (- B) 

. Ajjlit L yS^ j* B — B <iu*. 

10m 4m 6m 

10m 4m 10m 4m 6m 


©GO mlazemna LuJl W^o iO/’^LaJI <^j>£>I 





























jma Ju a\$ / dt j£t 


U 


yj^ji 



- B 



JS-JI^A 4**U&bl/ JLU 

A x * 10COS30 = 8.70m 
A y = 10S IN 30 = 5m 

B x - 6COS180 = -6m 
B y = 6SIN180 = 0 m 

R = A + { - B ) = A — B uj> R ^btji j ijiun 

Rx = A x - B x = 8,7 m - ( - 6 m ) = 14.7 m 
Ry ~ Ay “ By = 5 (Tl “ 0 “■ 5 fYl 

R =^/r? + R 2 = V{14.7) 2 + (5) 2 * 15.5m -luj 

4^>U] Li X JUI R SLjjIj 

5 1 


tariff = 


14.7 


jmk 

"USSffflHi^v 

► f) 

jpjglge. 


= tan"'(0.34) = 18.8 

I 






i u j&i juuujl? jJUa 


B 



produet (dotprod uct) (I) - 2$) 

yV t_Uuf LLS ».fd Ij ^LtrTlrtTtl ijLul JjV t ^ r ..t 

* ^ w U3 UJU 4 gjU 

— > —> 

4^4 td Lo£ A.B ft it ( y tr>d )t I Jf y.u Lj.rtl t I \JbjJLk 

A 


A.B = |A| |B| cos# 


A , B jjj iLjji jJ i 0 

Vector product < Cross product > jAttiSI Mpeil - Ldb 

OJ^ 1^^ <4 jjrj4>u£f J^aL^r ^Jb 4^3*2* jA ^UuVl g3U 

-*> “V 

A , B ^jdLutl 4Abiil 

: yWb U£a U^Uj MIjttl 


/ 


/ 




c 

i 

c 

1 


r 


♦s 7 

/ 

/ 


^ % 

A 

/ 


C = A X B 


|C | = | A| |B | sinf? jaC -uaijtai. 

jL^JXt oLmI jr^JcLJ Ls ^Ji L-dSJl aA&lA (JHJ 

/ ^ J—>*J A flUdl 4 J—4 h aJO( ^iLdl JfjjJ ) yAt^iVt 1 *j ffliT 

( c ab*j 1 4^J1 >4hSmS 


© Qt mlazemna Lx^Jl IXj 0/-&0 £& jO/VcJI s^jj^-1 































04k t o I* 

(displacement) Uaa& Li2b»ijV( 4 . $>2Ji a&C .U <>& <b.i-Lc <u*£ JjjJJ 


—> —> 

W(work) - F (Force). X 


►I^UUiliU 10 44 A 37 oldi 40 N o$d bJ^I / JU* 

0£Al| 4£ jJ^y J-y-JI jUm 

W =~F .' X * w = |"F| fx| cos 0 

W = (40) (10) (COS37) = 40 x 10 x - = 320 Joul 

5 



Lftbul bjy? A>ijV1 (Jp 3^511 u>«? S*jlj 4*Abut * u*ja 


£p*JI 30°oUiU$ a 4 lay ^ 150 N lAjliMj F 6 $a / JU* 


—^ ^ 


-> 



X x F J-™ 11 < 0*11 jIm« a* a Md (jl) b M j5m lAjlii* j*JI$X a*Ij2SL 

| X x F | = | X 11 F | sin 0 / Jail 

IX X F | = 5x150x- 
1 2 




1 X X F I = 375 N.m 

M 

jyli* *^£jL£f1 1 Ju »j ^bijb 

p- 

^^4 * ^Cf I ,* | ^ jyi i.tffh |*J (it ^ j 

lAii 0 = 0 j»s3 uju* 1 4Ja>SW 


1) | A * A | =| A 11 A | cosO = A 2 

COSO = 1 uV 


2) 1 A x A | - | A 11 A | sinO = 0 

sino = 0 u* 

—^ —y 

3) jij^uii B , A jiS 

—^ —> 

cos 90 = 0 Cjm> A.B=0 jti 
, sin 90 = 1 , 

COSO = 1 , 

sino = 0 

^ ^ 

4) A . B = B.A ^UdJt jtjjVi Su-ab- 

-> -> —y -4 

5) Ax B = — B x A ^*b«iYi i-jj-bJb V J'JuVl 



0 mlazemna IJ14JI Iju^^Lo ££ jO/VcJI sajji^-l 
































k jibU# JSi 3 limit bjLaJl>^l/1^i 

c^o-jui juo ^ r ^ a ; 4Aijai 

UAl jgflftLI 4^11 bj^di 



j>4>*£3 4>ui£i iHJj '£- 3U^tt< a$SL j &dle JjVI 4»ull ^yrtj ^UJl Jji jjLLwi |dj J£u^4 j J 

* gjtuif AmXi jjVt < lxIU i 


^ t Ay 4«w£jil £-0* 4*JUI JUI 4* ^| yijJill ftUib A 4»ljl jtt* 3 U -2 






. ^iUJl y-b 4^< JjVI Jji (> iLLaatll [c] J£w J4> j g 


gU^U^^UI K, L,M , N ) > tiilfcaiil >* g$j ^1 -3 



K and M . b K and L . a 

N and L. d L and M . C 

K and L [a] jslz >* / £ 


<§>© D mlazemna LuJl I^«dI W^o ££ jO/'VjcJI <^±J>£>I 





















































IV 


fibril 




j jb$U*» ( K , L> iJUtAii I jiUU Ji-Jl j -4 
. IflfhiliTtp J*fti 4Jtiil QlAA*U >& tfl 



R = VA 2 +B 2 -2ABC0S^ 44*^' Ltf 5 ^ ?di*2uu AmII A-ytj [d| I 5 

—>• —> — > * 

K A^«ai o"b 4**' L <*^4* Jj b* il'W* L A^att u-b '4- ^ K a^I 1 £*>* 



R = | 25 + 25 -50 *1 - V25 = 5 

R K ^ 5 _ 5 

sin60 " sin <j> sin 60 sin^ 

Ssin^ = jSsin 60 ^ (j> = 60“ 

2U|i&« j>* ^ jJ5U-) uiCiluIl u*LA>a4 Ja 


^jS ,/3Ua»^U 



j^UllJUIJ^$*U£(K,L, N,ttlMiII-5 

2^b ^ i*aai rfi 

I4l4ta«-a _ ^ K = N^ (1 

2<UdU« -b K + L + N = L (2 

2,3*MU* -c K+N-0 (3 

1,2,3 JUw - d jjc. 1 ajaU* - a / wl$all 


K 4^11 g$£y K , L J> ftp? all J rr t H »aA\ ji- Ml - 6 

c^UiL ***l I jMi* jla ( JSUil 

8^2 (d otdLvj 4V2 (c uta*j 4v/3 (b wu*.j8(a 




sin45 sin90 sin45 
L 8 1 


1 


1 

■ji 


L = 8 


c>sjv>-3 8v2 (d) j ^ 

. LLttJI j** t afrat 


L =8^2 


®oo mlazemna LuJl I $4X^)1 IjbO/fco £0 jO/^LJI ^±j>£>l 
















































—y —y —y —y —y 

P , N , M , L , K AbUiftil 4*tiI tarfjUll ^^1-7 


- a 

1 , 2 tiAim -b 
1, 2,34Jit&« -c 


—y > -> -y 

K + L— M — N = —2P (1 

y y y —y 

K + L+ M + N=0 (2 


—y —» -■> 

R J-aJJ t*A\$ B , A 


(a) JU / wl^ail 
/g I ihj I It 


—^ —> 

B x -A x = 2-1 = 1 unit ,*L>ab 

—^ “> 

A y -B y =2-1 =1 unit »i*ab 




v>ia £$Liri <u*l| u l >» fttjlf v ^ ^Lu g| om <y£>l g&aa J* /2gn 

/ dUj jCU/g^?>ilj fuu / m($a 11 
jl j-* {*£jJI jiutf La jlii* 5sin0 4 j^4aJI 4,'A>> jii iijJl 5 m 2^-1)1 aaI* 

. 5 m 4quX\ 


mlazemna h^Jl l^jo^al IXjO/-&o ftp jO/VcJI s^jj^-1 











































• g*a$ ■ ULi taUiMi jl W g&M JA /3grf 

_4 * . 

jjuj i_pia | a | j tut | a_»5ki j-it j c-—>3 </' uSr ujlk jios* o' o*^* ^ / S 

^ j£ Sp f* ^ 

. UJLu, IjUa* yjfcjj ULu UL>il l£1£Uj A»*jX1 O' J>SJ1 qSUj * 1 Uj'a o>Sjj 


LI J$iii gl hiL&MW A + B = 0 £lS Ul 4j* 

. »t*ovb oi-si-" J4» ^ ) jw»* ^ t*4 uw**' O' Jj 2 / S 


jUU 


Asin45 



Acos45 


OAtiri gt £&*l t$1 UM /Sgn 

.jii X 0 ^ 45° i-yiJ j Utkifi g 

A sin 45 = A cos 45 a* 

auSjlt = SLui^V< 3uS>lt 



uaii-^isn o* o**v its g 


i^uovi su-^tj i^ua isplju o-* 

,.y . yjaJj L u ^.LtA LjAL>jfj 0* J 1 -''* lil1 


| R | = 3m 4j*abll 


|A| = 12m 


|B| = 9m 

i — 

|R| = 3m 


jl^Mj | B | = 9m 4*il U j|*fr»$ IA | = 12m a*il\ J*i* jfi LI /7g4 

? fMjil e«A g^$ 

«ImL -U—«til O'i «L»0*b ^USUU) OOj'^ OW^' O' e^»'j/ S 


> 


A = 12m * B = -9m 


—^ —> —> —^ 

R = A + B =12 + (-9) = 3 a tMb 


jt J$ii g| 4£*| LW >A ^Lu B 4*41 oUfiU £d& A 4*41 44j« LI /8^i 

(B , A ) g^Vill 

y ^ 5 ^- ^4* j B j X j_4^ A jSLJj yio-Ui- (B , A } Cx&**' O' Jj" C 

B aL?oi £• c<5yi AsinO = 0 = A a> 04J ajj>W( 1 j£4' o^ ^.4' 


(DO D mlazemna LuJl I$jo^)I W^o £& ja/V/JI ^±j>£>I 


































jam il 


JjHWHV P 



y 


uu£l (2 ,-3) < X , y > ^>-*11 j> A 4afaUM^ 

4A*ll lAA oUul Jata^» fa»l$ 4 ALuI <yhuoi 4u*Jt o jytf 



dJ-^l #L»ub r A / >|£ftj) 

Ac OS (9 = 2 2L£ai (iOjSj-# 4i A *L>^ai jt ^ j^hij 
Asine* = ~3 2 ua>*alj 


tan# = 


-3 


tan/; = —- a^^uii jm A «boi ui 
A, 



0 ^n' 1 — = -S6.3i_JLuti ebjvb 

2 ... 

(B , A ) ji>|isll (B.A ) 

g6 Ul j$UU JS*II j 

| A | - 4 units =, | B | =5 units 

|A.B|«|A| |Bjcos0 / <ul£iJI 

t & = 113-53 = 60 jru lUjiJJ* # 

—^ ^ 

| A. B j = 4x5cos60 = 20 x^ =10 unit 




b X jjal m»$LI dLtflg (6 units) <£$Ui A <u*Lf jUm gIS UI /3g* 

ipfelaittl jyU jt*i* Mufti Xy <£$*41 <i gig X j$aU 3 * 30 dUib (4 units) 

Ax B = |A| | Bj sin# / ui 1^11 

**** A = 6x4sin30 4 24xi = 12 unit 

cos37° = 0.8 UJft X^uftU (>4(127°) J»*a (25N) 6>i ** /4^i 

sin37° ® 0.6 



-> 


F y = Fcos/9 = Fcos37 / 


y 


F„ =25x0.8 = 20 N 


F. = Fsin# = Fsin37 


F v =25x0.6 = 15 N 


(§V j) O mlazemna LJI I ^oj&\ Ijbo/^Lo £« xi/^LoJI siJJkSvl 






























J ill ftlt l t tu* 


X\ 


** __ 

Linear Motion Uttll 




Instantaneous Speed 



Position 

ji# 

Accel rati on 



Motion 

Aiaydl 

Free Falling 

jjQ It 


Uniform Linear Motion 


Projectiles Motion 

uttjj&l A£a y 


Accelerated Linear Motion 

J.UTMLU A.di>H A^^AJi 

Two Dimension Motion 



Displacement 

Wj** 

Reference Frames 

ali**l>l 


Velocity 


Reference Point 

aLL-YlAJoi 


Average Velocity 


Gravity Acceleration 

iuibJi Jgauu 


Speed 

j>bMt 

Graph 

y ‘ 1 -; >1 uuv " 


Average Speed 

ak-jii) 3>lfaiYl 



Instantaneous Velocity 

2 uiVI^>aJI 


: a>11 

. jU**Yl AlaAi ta^-*j 2 lLj£ J-Z** AlaZt 3U-*ilb (•—»*?' £*>* 4r J-& if* 

Jl (j_SI*jYj JjLUIj gjJaSlj jl»»uiYlS aU-u/l 4- Uaj Jjj-Sj o' U-^*? (£* t>* (*) 


* ASA_plla jl UAwil JjA jUakI 31a2j AjjUt jJlL 'Aajmli AS^Ps-iil 

g Vai iaJc 2LS>»£ 2 lS>* (*-*-23.3 *-<112*^1 4^+*» 2laCi*A t 1 ^’ (♦) 

a_S>>. i j ‘- j Jj-^ ^jYi A-uijjAlf a*W 4**j oaj^ 1 J>*- (ibi^ a iP ,i 

. JjJlLJI ASj^hS 2L*jljlAI 

: Position , Displacement and Pistanee : 4iUill$ 

■ &>& 

c»Ujij-j.W jjL^ii dL»i ^ J—.Y) 3U*ai 3u»j £&m <>L>aij jUa* 14 

* IS jj>Cu* j y~ ' \\ fiyi 3u mlTb j m i * * j (%**» i/'j * ( ^ 1 y j ^ ) 

y34U! 4*8** jl^A X, =+5m u*jM X <^UWN 4*3^ *U* / JU* 

4 aty* jjJ £>d)l Ji UA eU*ll i (*“ 9 ^ 2 ^>* 4 J**^ j' X, = + 12 m 

AX = X f -X, => 12-5 = +7m Cu> Ax >^Jb 

* Ltfc i j 2 j A jrJuJi 

©OO mlazemna LuJl I^JO^I IXo/fco ftp jO/^LcJI <^J>£>I 
































jLL*VtalJkfil XX 




u>£» a-»ijvi jU ^wt ,»L>jYb Xf = 1 m jijit Xi = + 5 m ^tjtbYi *bi>. a* *u«n ^ 

—> —> 

- AX = X,-Xi =1-5= -4m 

: jSil 

lA-Sjj^ filj 3 _a»>> 4 ijLAl AjkU t3 _U;Y( jl 03*<-M >*«i ^IjOjY) 4*3>* A* (it 2b*S A 1 (❖) 

. UL ijL&t Zl 4G JibwYl j( jlmJt ^1 

oJ( iJiLt J^l jJb>» ^IbJbYl L$j*A>4 A-*CuS>»A lil ~A-ty-~* 4j*£ A*J (❖) 

• j & <i i^jLuj Alirv*fctl A^ ^j(JjjYI 


^ijai 

^•1)^1 Jii X f =5m 4laiJi ^ yJI <Uall JU- |W X=+20m £|$ll ^1 X- =5m j* cUU)l ^jju lit 

4 AX = (20-5) + (5-20) = 15 + (-1:5) = 0 . yi«? Ax 

j|P jiUM 

^>PXi iiuy 30m (,tt& i^jdai ^Jl ^UjL^aJl 2tfUll j*£aj 

d = |15| + |-15| = 15 + 15 = 30 m jla^SjU*! 

: Average Velocity iity^ll 4>JI 

. 2-JQJl 4tiL*li A 4 4la*<$HI 3 lcjjuI( i,,un,> bj A^JJ' 4-A^tjYt Ajj 2Lw«jf ( j* 



Ax x f -Xj 

~aT~ *,-*, 


A->f At * i^ljYl >»AX 

ALS X «L?ib S_^1jYI utjts liLk 2U.ljYl IjlSI uAJu 2 Lc>«J( ijLil A< 

. *LJ Uj < Un m jlLtl j-uJ( A Is X jjj-wil i-JLuJl ^L>AYb 4^-ijYi liutS lit Lo< Uajl 3b»^« j^Jj 

AibiijijiiWjjX^rf.jlI.laiVU, t=0 (0) ju* 

32m JJIj B Aliif.tll y)l witfj t=4S 2uUj juuj t=1s Jib (0) 4bij 2 m Jjuj 

• d Vi ii ^ tll 4 aJ atf Vt 4 biu j»* 



V*» 



& 


—> 

U avg 


AX 

At 


M-h 

l‘fl-|‘i 


X|=2m, tj=1s, x f =32m, t f =4s / JaJ( 


32-2 30 „„ , 

—= T = 10m/s 


®oo mlazerrma LuJl 1943^)1 IXo/fco -a/^lxJI ^±j>£>I 


























T7 - V 1 + v 2 - m A 

V ■ “ ^ iifc^U ui^J JdJW 

( ^Jp4jjl —■ iSL^IjVt ) 4 - *^*j*)I jJ-y* 

~^ A i Ax 

Uavg -Slop- I 9 ntf — j-ull J 1 *J 

B , A ^w^ti jru j^-*t>h ttt-yaiiad* Jo^ji ( Slope ) JoXl 


; Average Speed hatftl ^<11 

2LJt2t WU^Ulb UMMj ,>*JH tPl ArjhrtH *Ui£II AiLuIl 2 _lu^> ^j> 



Average speed (Vavg) - 


Distance traveled 


time interval 

j ^L ty.Vl .“.I t -w j . ( A__O.Xc ) 3U*aLjl AjxS AiUJ.1 jSf ( AjJXc. ) AjiaUfl 2U*£ . l-i i ^lt t ^MtaiVI 


J}>£i 11 Till oLxil 


^b UlaiiVj ijb-JI ypiVl jiUaiVt o^Sj ijU-JI 5U.H- *»•** jii If {*) 

. U... j~ii AjftMkul ^jLi*j Alat.i/itt Aifi-j-u jl-l-U u^* («2IU« jUt*« U Lwn* JSiit lit (*) 




A 




J-^" 1 100 m A)jb ftixir* A jJjl' j»« *Ja«j K Ji« #^sl 

. B 130 m 4j$b A yjtjiiVI jU$i' (> Jiiij M B 

. M , K <y J^^ai3*iaW (1) 4> 

, M , K js (2) 

10 S >» >« b*ayi jl Ia^* 


Average speed = 


Distance traveled 100m 


time interval 


10 s 


= 10 m/s 


3*vdajVl K Ai^LUJ 


©GO mlazemna LuJl W^o ££ jOjALoII 






































»1mVU$ A %VuTJt Jibe j^£a*JI j»e A^ajAlbtjlJu ^ 5jU*JI/ Jl*4 

■bfi uuUfi jn^*> l t « obub Z*£aj£i$ ujlJlLJ fu 80S ^tia* juu C AbiJt ^J| 

. u**>l 20S B fe&tf 

. SO S^/VI iJiU. ^^Uajyt (1) 

. 80 S^jV) |>iaN jiu ai»«*at Xtj^i (2) 

. 100 S3-Js3t ijOiJ) j5i» jidaivi {3) 

. 100 SJUIOI ijSttl ai^j21l SLc^l (4) 


*£,Afoi3-t 


iSfii A* ( 





mm 




2 $ 6 i in 


mlazemna.comKKfl 

C A at.y.j - ijUoJt a£j^. juc. (1) / JaJI 


Average speed = 


Distance traveled 600m 


time interval 


80s 


= 7.5 m/s 


c MyfiA CfA a£j^ jl^ (2) 


/ 1 / , _ Displacement traveled _ 600m _ _ 

Average speed { Vavg ) = -■=-—- =-= 7.5 m/s 

_ time interval 80s 


4>y i^jLoij itiLutl jV Jawjutl ^^UaiVI ^jLuJ iUuijjtl I J^V 

H j 33** n iMj X w>jtl »ImVU 
B ihSt j,ll A Mail ^w* ajUuitl 35JLit (3) 


Average speed f V avg ) = 


Distance traveled 600m + 200m 


time interval 


80 + 20 


= 8 m/s 


B iur, a 2U-/, ^ atAMjuti SLc^t (4) 

a ■ #. . . Displacement traveled 600-200 400m . , 

Average speed (Vavg) = - - -— --- = ——— = —- =4 m/s 

time interval 80 + 20 100s 


©GO mlazemna LuJl \tyX&}\ buO/^Lfl gbO jO/^LoJI 






























yd* uuati r 0 

Instantaneous velocity and Ins tantaneaus speed ; 

{ytj3i — 2l»- tj V1 j<» iLiifj iUaat) sL Ajtyui ^/b 3UiVt 4 ^.j-uJI 

. ( Slope ) <jjii iS jUuj j 


'jj 

1 1 

k .,fj&. : ■ 

■% 

!, 

** 

: „ j 

r'’;r., 

t 

J : 

%fll 


s? I ^ 

l 

_ -J 





\*-£> 


V 4 £j—>' 


t j«i» 


( V avg ) =Sl 0 pe- — 

At 

b j-* A laturtUt w^l5j ujjlct 
At j AX {4^4 QjS Z u+t 
L>l J-dl 

, JSl ft * fOpija ^JCJbj 

^jt£l B £y* A t-JjJu UjU^j 

j-fiLuaJ I WjJULl At J Ax jIiXoa 

* 

A %VirtU L*U* ruti jtjfrSbj 

a dlUrtlTl JLlfc 4-uVl jl Ala jA IdLA J-p 


: dSj^l 

lai jl fcjUil 

# 3j$UuIm* U^*jLj IjjLule £>L>-1jl jAaSjj 
( ~ ) yALtJ UU^e (WjS UJLl&J 

* 5 ^ (*AA (J-t* ftjrtli/r* Jo^>A 

-> 

( V'avg ) =Slope = A 5 - 
= slope = — 

r At 


mlazemna.com n 


V avg 

: Acceleration J i*>B i II 

(jSlIj jAua (^jLuJ (£1 . J;*MU (*iuafc)'l ((J**la &Ajmi ‘2-JM !*■““?• t£* 

tilj . i^cjLuiJ A *j -^-~j ijla d Jul>U AjlAj^m j ^ jiin. i* i tvW ^1* ' lU>>o lit 

gjLuiSV 'iUuli 3Lt j_u*j |tuui.>|l lilj . ^^JbLxi J- j>»~ > 4J Alc>wj (<m35^» ***»• <>1* 

. Jjmj A) kilj^ott (iuit»iJI jjl jjjn (it j-JtU AAlaol (j£Jj jlaLuVj 

. jig jlJLi* ^53 j *L»AYl CulA ^niVl Al£% U* ("0 

. ^lLiLj A£.j^SS i^3 'AjjIA jj $£-i jl (2) 

, ^-LlJ jt (3) 

qs^ 3 jjuz, Uju£, / 

( a c) sfi 5 ^ ^ 


a = 


A V 
At 


(jl ^1 . jAj (0) ^. L y blU AjLj-us jlbliM Jjfc 


a = 0 


= 4Lmj 03^ jlJLiitl iGjti ^UtjpuJ'l UuU-c. 


^1 


HI 4 O mlazemna LJI Is^il Ilo/^Lo go xj/^LoH t*JX£>l 






























jatA JutfUi / dlUfil 


n 


4*taaJI£jail aiM» 


/ 


i-uJjLuVi jlc j-uJtjj JS ifVdj i^ijVi UaIm ^L2uui^ (a) 


tv \- Ax 

l V avg ) —" 

At 


7 = y \ + v f 


AX _ V; + V f 
At 2 


(1) 


( 2 ) 


j*JJjLni! 4tjLu4Jj 
Qtiauujli X j£3jX*S\ 


Ax = V[ + Vf ■ At 
2 


-fir 


a = A y. « v t -n 


At At 
a At = Vf -v f 


JmjijujVi t y js *uv»u *u-ti aj a La 4 ^tdiuri ( b) 






JF" 


AX = Vl * * 2 ■ At SLAijOjV! Sxj-J) ,>• Ji 5 UYOJ SL^O * 1 3 UjLh* 31 iZLAl (C) 

/, = V| + aat ^ p If I 


Ax = 


Vj + (v'j + aAt) 


.At 


Ax = 

Ax = 


2 V'j + a At) 


2 V } At+ a(At) 


.At 

2 


Ax = Vj At + ~ a(At ) 2 


2L£lJLuYl A*J^ihj 3L».tjY( # aJY-u XAL^ill 3 lcA ijU. jliiit (d) 

AX - ^(Vj + Vf). At ^~ A “- .* ^ 2AX 


*■> 2 AX = (Vj + V f ). At 


= At 


V f “ Vj +a 


2 At ^ 


Vf -V,* a 


2 At 


{Vj+V f ) 


vfVi+V,), 


(Vj + Vf) 

3 JjUH aua 2 l At jc. o**** ‘ Vj= Vj + aAt jOj 


(Vf-VjH Vf+Vj) = (a)( 2 )(Ax) 


Vf 2 - Vj 2 = 2 aAx 


V 2 =V| 2 + 2aAx 


Vj= v'2aAx Alitrfl jjS^s, V =0 jli os **Jl b* Ujllc. 


© ^ O mlazemna LjjJl IjloALq £0 />/\La)l ^>£>1 







































(jaXl UiaU vv 



. V m =30m/s t V L =30m/s jlUltaliil ^S>Ly*U a avg w**>I / JU» 



: !LOa*Uj»*Uft1 £*> • V N =25m/s 
(K , L> &U &I ju (t 2 =10s) j <t 1 =Os) (1) 

(L , M) cw (t 3 =15s) j (t 2 =10s) (2) 

{M , N) cnp*jH cw (t 4 =20s) 3 (t 3 =15s) (3) 

(K, N) * Oty (t 4 =20s) j (t,=0s) (4) 


/ - Vj-tt t>u tjjUJl i-qJI j* 

3 ^ j »r ^jLluJ ^ujulLlu£I Ju* 


(D a K .= 


_ A V _ V L — V K _ 30 - 20 _ 


At 


t L -t« 


10-0 


=1m/s z 


( 2 ) 


a ML =Av = vv^,30 -30 =Om(52 


At 




15-10 


®LM" 


_AV V N -V S _ 25 - 30 _ 


At 


t N -t M 


= —1 m/s z 

20-15 


( 4 ) a KN =— = ^-^ = 25 20 = 0.25 m/s 2 
1 KN At t.-t* 20-0 


£jUu AAV **JLa*£A JmD) 

A_utA 1 ,jV j fi rrf’r tjjij 


^ItjLcj AAV l-JLu it I 


fjLuJ AjV 


; ^aj^l AyjUJI J nt"i$ bfrfcAl 

. 4AL>ub *L£UI» e-Lu^^J ^jVI £*4 ^4 gjUIl >* / j-SjSI MlUII J*MU 

9.8m/s 2 i^jUj b#>w u* bC M J ,j2 * u' b* 

■ (s) j^xlo >>? 

£jlfegMj! 

J_c«j jjfcj 4-iuiS J^swuHj .ha»ii l*j& i»U»-Vi lSHj 2l c 1 *" (>* f b*»Vl g-t^ 

±jv uiii uljl** ajLib j$Soj -lOm/s Lu^Sj (/jLty g =—9.8m/s 

. Free fall >>ji is>>ji 4 jli> ^jj 


(DO D mlazemna LuJl I $4^)1 Ijutffco jO/'^LoJI <^J>£>I 







































TA 

jail bjbJI jS>aJI *hl» 

. ■jjf ...ti |jlu l^jSf V^ = 0 ^x)I jOjVI 1^"^j- “* jlil Jtajdiui) Ata^LaJl f* 1 ...-^Vi J£ 

. ^ 2 Uaie)l 4 is,ydl u^AUw 


v ( - gt —— (i) 


Ay = ^ gt ? 


( 2 ) 


v f = v'2gy 


(3) 


X jW JJj y jW* f U*J«I 

JL^j^uaJI jV 


L w» M jJjLO .J 


UJLa£j * JL-jaju tjlj 1^5j> djjmjj < itfntl jl jUajjl jf (1 

* r^ittaVt (lUMPtft l^IIa ACj hW ^A <i-4-ltJLUVI 4 ul£±jou l|«L4 

* 'JJLawiaJt JUiL Jjj^Jf ^jLu< £y»j L*J<A (2 

jsj Ua_i£ iulLu |jj_S3 ^L,uwLJ^jsLI {jdjYt i>iirfjtit 2L^ljYfj 4-t^-aJl£ £ j ifr>iU \ (3 

- ^j¥» 


lAjL*4 ^ jAitf ^jLiU I ^f jitti 


l^ij JkJ f jj 



M 5>^ Jiii JU£ (1 :j£fl 


.jjfe ...viii- Ivj:" * 

,•• •;. -,- • 

, , . ' ~ f , S .. «J »ji 



djW* > 2 . gi- S.Qmls* 

. jbLjpi£>L mjS j h i JA+X *touU$u>j*Ju**Sj$~x *lauU(u£u««)a*Jjru-ift>L* (2 


>jL*Ui as^i jiis tftsd) ijLil L Miii (ALftjo^t) as>»tjt »l#ot ijLil CtflS til UjIj /g 

# ^jLuj ,jl^ djLuYt i ^Ju I latj 

► jlJt44yu^l ( 3 S ) iuUjJ oj jda** 4 jUj£ da^ j-* /JUU 

3 (f^****^^^ . 3UHrfJt jf^ur (1 

* dt>ip*t ^ axx-^x djn£lf (2 

(>• IS jjjjt Oju ^ku j>» i>£II (3 

g=-10m/s 2 ^jVi 

/ jAtl 

. jJLua — jd»JI JjjiaJt Vj 3 U 4 I<jLujV< ALft^uJl ( 1 


1 .i^“. 


T F9 ■■»: 



y= ’gt 2 = i(-10)(3) 2 = —5x9 = —45m 

0**j¥\ ^ t — - ,3>* ^LjLuJI ^tini ^Ldjjl jjjLii ^awVI ijiJ 1 »L>ol jl ^uti <LJL>J< ijLiVl 

. h = + 45 m 


®oo mlazemna LuJl 13^049^1 W^O iO/UaJI 



















>-fliaU ebjoiJi f ^ 

V f =Vj+ gt -* Vf= 0 + gt •* V f = -10x3 = -30m/s yu»but ji^ VLJtijLft* (2 
V f =v'j+ gt ^ Vf= 0 + gt ^ Vf = —10x1 = — lOm/s ji*yi jjm ij^jtabut j)^*uajuit»>LS?t (3 

_ 1 yj 2 _ l(_io)( 1 ) 2 = — 5 m j^vt iiasiCHi ijj'j jjt>» ^► 0 ^* j 1 * 1 " 

^ _g _ - i* (>• suiis *i*j ajOt ^liijt jjSji 

$su U>aU 40 m/s j^kib ’ijpue »j£a -bJJ 5^ Ai* j* i 

.jlai* wm>1( JaaI) 

- ^tsuii Al*«aJ jl <j£** lA * 1 (^ 

. l^J ^Lajjl ^4^.1 ^1 4J>uaj jry*i) W^oi AiW i> j>»>H (2 

. t = 2S au^lti jtlc, tjiljVt jJai« l^Lfljjtj (3 

^fir + t pijVt gfam t If U trun l AlaatT (4 

Vf = 0 suil^t 1*5^ *j‘Us gUSjt <^l 6J&' J**3 aw / JaJj 


(1) V f 2 ■ V, 2 + 2gh 

0 = ( 40) 2 + 2 (—10 ) 


*»•» 






h = ~2Q - ~ m y3|JlH £tiau ,"H4^ ijSli ^ l ia i giiiJjt 


' 


J§ 


0 = 40 + {-10 ) (t) 


40 

t - — = 4 S £tajjt 4^1 (jytJ l&jj> iliatl j* 43>iluij j/olt 


(2) v, = Vi + gt 
lot = 40 = 

(3) 1 j«’‘« Ja 2s JJJA JJLi A>£N tLc.j-ui tjLuaJ 

Vf = Vi + gt => Vf = 40 + (-10 ) (2) 

v f = 40 - 20 = 20 m/s ^ fe Z6TTI 113. CO IT1 

- Lfoi SdW ,>* t = 2S jj>a ijSJI gUjjl uUJ 

Ay = v,t + \ gt 2 

Ay = 40x2 + i(-10)(2) 2 

Ay = 80 - 20 

y = 60 in gtlujVl h = 60 m 

(4) !>»j = j »tJt Jo^iuJI 4. 

*•* jjpf j-jt = 4S 

v f = Vi + gt 

Vi = 0 * ■ L* y* i^H 2iuLk^) 4LoJf IiJLIjV i 4xjuuhJt 

v, = 0 + ( - 10 ) (4) 

Vf = - 40 m/s 



jtfflSlu 


© j) O mlazemna LjuJI Uo/^Lo go xj/^LoH (±jji£>1 























jiiimM 
( J> ^ j <£>sJI 


- y — axis y X — axis X u* j* *>J4> ji£ 

J-£ -Ujlu SUjisi*tJl iliV^ L** t&ufcVi jiU-> dltiU j^¥l 1 _ r U, >jjjY 3U4^Yi 

* ijjl iijOiti fLu^Vf is^lli JU#j3Ui>**11 2LiS>Xlj ^UafiVf 3US>tl jJr ^Sj - U*!* 


t i (,m ^ ^L a jVIj jl it H b kjMJ-A Vy L$J5 j ^LdjjaLu/ (j^j —j il^Aru 

— > 

( ij. j^jVt i-Lj^bfcJ > ^ uLj fJLjJ ) i>L^*jVlj jlJ^II iuD V r x 1^x3 j^So ioidt f ^ ^,J» jV \ 

* ( 4L£^*iiJl ^ic j^diaV \ iSj^}\) 

Vf 2 = V x 2 + Vy 2 

UjIaa* ujjMkd h ^^JLS ^Uujl jrf 40 m/s UjtJuL* 2uoii K Lui jl 9/ JLrt 

5 ^ Cu>ii v 0 3UIJUJI 4t>-j Ja -21 >» LU^U ( L) Sj^aJI <u*sJ *UjjVI j*j ( 50 m/S ) 

* (L) ajJsaJJ Vq 4a jmJI jtJii* iijinii>t Lwut ( 50 m/S ) UjlJuL* 4 aj**j 


JLflbfe, 







# T 




/ Jail 

2LJ>aUi ojIuSj-* ( Vf ) K »J-£U UifSi 2LCJ-JI 

iX j't tiXtjVt .j_4*J 1 <"£& jL>>jYI_j < L u Uj WLm&YI 2L<£^£| 

M^njn V* - v xi = 40 m/s 

♦ US^-A* i»?-9 Lu * ;i 4J* Ujj 




vrs-v - + v . 

T xf yf 


SO 2 = 40 2 + V 2 

yf 


o-*jVl >*j I^aLsoIj K J ( Xf ) 3Lwi*iJi HuJ^LiJi 3u*jll ) V yf = - 30 m/s 

v 2 yf = v V i 2 + 2 g A y => 30 2 = 0 + 2{-10)Ay 
y = - 45 m 

h = 45 m £iij 0 Yi o»s^i 

. L ojSJl iLijt JjjYI *Ltj-Jf iM 4_U L j >S13 t ^Lajjt ^jLm K <>>SU ( jjt Luj 

v 2 yf = v 2 yi + 2 9 A y => 50 2 = v z yi + 2 (-10 ) (- 45 ) 
2500 = V 2 y) + 900 


V 2 yi = 2500 - 900 


V 2 y i = 1600 V yi = - 40 m/s ji»Y) Jut^i jV JL ijLiY* 


I 


jUjII i ^Mkk^Vf jjj-uiij j*y* < frhlAj t ^Lul^VI 
. XjjLuZU ilili^UajU ^jVU t^jLa 


moo mlazemna LuJl W^O ££ jO/^LoJI 



















iioU 


T\ 

: <y$l> aiijiiill 

• ( v ' ,at i ) urf***^ AJSj-*-J «£.&* ^ja-°> J£i jLm.4 U^-wU JjiYl 3S^ *Uj' j~* dijJA* J £ 

lijU* J> 3Lla2j Aic 4iua V ix JLuUSjY* A *.>rnU JUSSYt JUS^tl aU^Ylj j(45X( SCUti JU^Yt a^jJtt 

K = ^ix = VjcosO 


luD lj! j <u£>j«. <UJ>3 LjU* 4-^>11 

JkT> *1-i5( * %.ATrnirf»jVl ^ j oLa^l J J>1* 1 >—*J 

a^uiUtTl l^JS>* 4>V jI^Uj 

^^jLuiIi JjjJm JjjJJI 

Y JJ> a ^LxiLj tj?i - al ^5U 

t-JLi/ g ui* 4-j 

Vfy = v iy +gt 
Vfy = Vj sin# + gt 

V f = V x + V y Vf ji Ujj 



mlazeinna.com 


52 


j 2 2 

= V + V 

\ * > 


^ * —tl 1 •'• 


^ «y$l>i >a3Ufc» 


0 = Vi sin8 + gt 


• JLajjilt ul^4» 4- ^B3' o^-P’ JUjU* (a 

( j r — 1 -~) i_u!iL>{Ji Jua aaL>IiI jY JLJLu ijliU g Li*i>c 

£Liujl (jlef JijiiStt >* trise 

gt = Vi sine jj** tfj l«y e^j' ^ Vyf £**»■.? 


+ VjSin# 
Vise = 


-g 


* d^-J \ 1 Jub 


(—10) —i g ^ i <u$* 


gtCU^1 t^jLiij yiOt i>JJi jli JjYi Jjj-M iyj tfjUj jL-ll 2-^ ^l Cyt j o' Wj 



(DO D mlazemna LuJl I^jo^I W^o gu) iO/’^LoJI (±j>£>I 





























iM* / aM aw 


rx 


V 2 = V* +2gAy - 


0 = V. 2 sin 2 # + 2gh 


2gh = V 2 sin*0 


...**A I 

^ j BWwWW ” 

( hmax ) jl lt L£. I u L.uj^ ^ 

= fijimA A+& JLlc Vyf J'l UJ 



* ^sivi uu> Uju* (C 

* 

yt Laic . R j*»yj Lj <LJ ytyhJ-ilT £_ylSTJ I yjtjjl Jili- l fl* U '’‘ _' :tl i_iiaVl 2L»»I}YI ^A 

. aLauVIj jliiilf 3 Gj£ 3l*2sV( 

R= V xl t . ( 1 } ^Ifell jl^all^x 3uii»a*>JI“ 

U-- . (2) 


1 total' 

-g 

V x j* Vjcos# 


jA yly,4»Jl y-j u* U»j 

(3) ^A AjdlYt jtj 

(1) ajjuti 4.(3) ajauii 


__ . 2VjSin0 

R = Vi cos# — 1 - 

-3 

2V 2 sin# cos# 

R = —!- 

-3 

2sin#cos# = sin2# 



_ _ Vf sin2# 
K = - 


jsjj (vawi jijjit 4-aiisu) 

^Vl jJtl 


mlazemna.com^SKM 

4L!L*j 45" A fi ii'iiiH Jj^Ual ibjlj j^£i Lt>jLl£ $Jb 2/I'.'i^T I At .Vi ^j4 (l) 



Sin 20 - sin 2 (45) = sin 90 


V 

R - I 

''max 


i} ) .rf-il j yrt** jrj''"'-* jj» Ijl (2) 

Vjy — 0 riA ii InT t jai4 <*_J^3UuJ l SLaS^II yli 

BC — AC — AB j^j 
4fali |^f j <UUMJI 4f jn) (d 


B 


2 2 

v = J( 242**1 aus^t) + (24^1^154^1) 

itaJJl | 4 £ ^ iWil dls 


■V 


a ♦ 


tan# = -• = 1 


2U2tfl jil 


mlazemna b^J[ I^jq^I IXo/-&o &q jO/VcJI ssjji^-1 
























(unit cUjjitlt ^ 

4^^ ^Isaj ( J Ua ) j*>?t 5 U- JU *j &1 *«■£> J^»J H* 

:jij^ uw»l. 3 M 1 3 ^ 0 = 37 ° aaOtf = 20m/s 

* ijjcji ^iu-ii j^jVi f ry*it* 2^3 gLdiiji y 4 ^i ( 1 ) 

1 {y, <jlS3\ ,>J11 uu-a.1 <*j UjLu^ a*d t*J>*»j W*>“> 0 * O^P 1 (2) 

:* is£*U^ jttajiiJ Ifrati tU i ft l 

* l44lJlu>f 2V\^3 LfJU* 4>* (3) 

illTiliil! • "l-i 

Jj-JLfi l^IcjuUf (4) 

l£JU f3±a^* (5) 

dUutt£j¥l 3u£®Vl 2 Ll£j1I /*? 

AjjiJLoVi <U^_^wU 2 lj.i>*»JI 4j £jJti 


V xi = Vicos L— ~— 
X1 * 



0 = 20x0.8= 16m/s 


V yi = VjSin^ = 20sin37 c = 20x0.6= 12m/s 


(1) - yj»jV1 jdau [«}i Jj£lt 4 lini ^Iaij! 

Vj 2 sin 2 0 _ (20) 2 sin 2 37°^ 400 x(0.6) 2 _ U4 =J?m 

n m a*= -_ 2 g —2x -10 20 20 


(2) - ui^Ult <^SN 6*P' 

vi sinO 20 sin 37 20 x 0.6 


trise 


-g -(- 10 ) 


10 


12 _ 

trise = Yo = ^ ,2 ® <>0 



SZTMIT. 



0 mlazemna 1x^)1 I^jo^I Iju^^o &q jO/VcJI ssjji^-1 










































f ■ 


* Jjtj-tt' *>*J = Aj*i-afr <>*j *"■ 


Js^&*}+ 

ttotal = 1.2 + 1.2 = 2.4 S ^KJt (>.jJi 

(3) . ^JCIt A^j^Ai Suiavi 2LjSjil = y^aYt ^jdi 

R - v xi x ttot => R = vicos 37 x t to t 
•'■ v xi = vi cosO =» v xi - 20 x 0,8 = 16 m/s 
•v R = 16x2.4 = 38.4 S 



V f = ^(iJaVI^S^I) 2 + ( JuSj*U )2 

{4J . jtfjVLl (|4l A djjjl A e' ^ ■ ■. 

3£j£ 3U3d»YI JUS ji*Vf = 16m/s 

V yf — V yj * gt — 0 + ( 10)(1 >2) — 12 ITl/S ( ^yi®” 0) >iuo ^jLmj in * ^Jcl 1 1 , ' ( c 4£ jjuti ui> 

Vyf= V yi + gt ■ 12 +(-10)(2.4) = -12m/s ^ ^yiaiYi suju > Aii^j V' y f aUji 

wJUij JLJJjJ ^Jj-LdVl 4 _aJj^3 LmjJI ^LxS^jhl l 

V f = J( ) 2 + C ) z ■* Vf = V16 2 + (-12) 2 

v f = V2B6 f 144 = V400 = 20 m/S 


. jjiYi jii 0 j! SJLJi ijLiYi 6 = -37° ^ 


_ v y _ -12 -3 


tan6>= -?-= 


16 “- 4 - ***** *‘* ai 


(5) (JisV( jji 45° Ajj' 1 JJ 1 LtjLic j^£j ajSM jjSst i£JU piliti 


_ vf 2 20 2 

■'max " — '. _ — 40 m 




10 


LJ^iUi 4 £$^aM J* fj ! aUaa*tk 

2 —»ljY 1 «LmI 3 £* (“ 10 ) _j 9 ,jjs oa>au JAuiYl jl ^leYt cs^o. 2 * jtS tit ( 1 ) 

* JitwV 1 ^>j U^aLmJ i^JWj ^Yt jM Gul£ jjb 

L ^ f = 0 £ij jll^4 L$J Vj ^icVl u&JLfl jLLc (2) 

if 

J>> jjJajj JJlwVi jM fiytu^i !■>! £Lo1<jluI 2Laj*w L&jjluuj ufijoHl 

JjijjJl J^4j ^jlw4 ijmntl Vj — 0 *LuUuj¥l iLcjliS JajJLu H " JlIc (3) 


O mlazemna tajl IXo/-&o gjo jO/VtJI 

















ra jiMiA fntlt 

Luttl 4i$AiLl fftUAill Jft J} / 

^ ■ \ I . i *!t i t JL^JJ uldjhiA^U ^ -t 4i^ V 1 ^ ^r( ^ ) 


Vy] = 0 ^USj-4 41 

l/jjj JLi4£t *Lii_H* 1^1 

v xf 2L£il 'AjSj-. 4J 


(vs) yu^ft(i) 



U jtJk—all 2- jULjjL^u."^ 

¥ ~ K v f <t ifini <u» ui i§j « 

Vj SLuldOjVl SL&j-Jt (Vf) 

( ypJtu* J* v yf V 

Vy, = V'yi + gt * Vyf = 0 + gt 

Vy, = v yi ■*■ gt Vy, = 0 + gt -»^(2) 

Vyi =0 iu*. (Vyf ) 2 = {v yi ) 2 + 2gy fd~-j *4*V (3) 

(Vy,) 2 = 0 + 2gy 

X = V jx X t tffUil jL>oV (4) 



V, = J<Vfy) 2 + (Vfi,) 2 

-a^kjV (5) 

J^l i^plg dl>uV( Jj& J-Lkin Jrtij duj*h~i 

j A Vi ^LdUjVi \ -foTlrt t 

U-45J yijVt 


^yh» <y$l>rf ^LaStl Ja ^ I 

a_.\Lj’tj iUilJCul * - < ■ .!»« iJlijiiit* ^rO) 


| <CjLj) j Qjj L u i 'i a 



v y i = VjSintf s-ij>vp 2l>s> u* 
V x i “ VjCos/9 iuain ‘4_£>« 
V x f = VjCOS^ Ajifll iuS>4 4 ] 


> 


(v,) 


(v f ) 

Vy, = Vjy + gt 3 j£>* UJ 

jLltl j4 i3H>5j i_V'iy — 0 

Vyf = Vyi + gt Vy, = 0 + gt ^.Jll iU*V(2) 

(Vyf) 2 = o + 2gy fr Vyi ■ 0 £*». (Vy,) 2 - (Vyi) 2 + 2gy r -ki^i jb-v (3) 

X*V jx xt jL*oV (4) 

V^=~^(‘^y*) 2 "^^^^^) 2 j fiixuij (^li th i rt Vt ifcj—) (®) 


©o o mlazemna LuJl I^jo^I W^o ftp ja/V/JI ^±j>£>I 





















^Ull 4iMl | 

: 4JUJI AljU*if J* JSJ 4fekfe4lt djL*JI >*1/1 > 

<ji «<1 ■ t i ) I ( Cl ^QmiU ( C a»l ( b jWutfl jliat { a 


<u$Mi Ua*Mi 


UJ" Jlihut jUal ( aji / 

Uaa*I jj$ j£l$ Ji-dl J 4 U** ( 2 ) 

. jii ( «l$All 4*$la* JUAU 

*■ 

- d ihffi* J I Vjft grtffvtf frt_r rrf ^IjOjV I 1 { 3 

k * w # ** 1 * 

* J-^ A 3^Vi L^*J glay* jUiitSfiJI { b 

* AmJsj S glSXUjj iflmrti SJa^lTU ^>4*1 jUii0^t(C 

• J*' J&? [ ^ J ^ £jfe#V ^*1 gW. u5Uy jL^I ( d 


, v.flS U 




djSil mam lali 


jg^n (C^, / 

JUfcU ) <jJrfl £* Uj&i qjAttl |M*1I J-^ p< (3) 

* 

* J^Vt >p-si LdjjftL* JiMj ^ j^S\ ( 3 

J§l 

* Ji-mVl >>u uajjLoll |nfiir^l Jomij jy* <J 3 j ( b 

* >M L$lj£L£ LAjjtHt JoML} ^jUu ( C 

if # 

- JUu-jV \ jhAJ i jh* UajrtJ^ Jbbd LuA 1 ^lus^ 1 J^su ^a j-& I ( ^ 

. J->lJ LJj^flLjJ 4J-AAJ ^jUuu ( C/ MfraJI 

JaM wyti j^UaiL <i*l> w£lj 4j| j^ai (4) 

ojSII jli ( «MI <**$!*» JaAl ) (jia^ll $aii Ll$iU 

llUUi ( 3 
^JLu ( C 

iTij ( c ^ 


ojS 


<i> (b 

. ijSi 1 ^yiajt ^ic niiJj juIvjj a3jUJ( gvlm»yi cy> ^i( d 


( u>*'--®| jyaft ijjiL^Ji L^uig ^ihu 1 ! Jj7<«j jL^jj its i^aiun >bSt.ij ujLj (jt u» 

3>SJ1 -ti) J^Cu* jin 

Nnt'i U« ^1 ^ ojLmJI ^ySIj JS j ( 5 ) 

. 50 Km/h cub 330aiu ^1 ■ j*. isj^o* iju^t ( a 

• TO Km/h CuD Ij^Uulj ^le U^aiu ijluiJI { b 

. 20 S jMi. ( 30 Km/h ) ( 70 Km/h ) Jh* i>jl jhHtl t lIuoAUj ( C 

* 60 S i*j 40 m/S 1 ^^ uuLLufi ^ ^jL*w "^tUi< | d 
. 70 Km/h ujD 33UojLj ^aIThma Jjjia ^LuJi ( b ^ / y||Ail 


(DO O mlazemna LuJl I^JO^I W^O ££ jO/UaII ^±J>£>I 










Uualt 

^>11 I 

V <Lcj-Jl 


f T * 

||^^V~X ) . ) ijjLJl hta a rt iJ 


*0» 


| Jaiii K-X )f ) u^LJI Jaba*U 4 mj m (6) 

mIS lit jmaJI J* Jaball Ji 

, «1mVIj jlo2tl '4- <CjH> Aicjjtf ( b • ( a 

. j»Uajjb ‘4- SUaiLLU ( d * f Uajjb jtaHl 4- IlAjI jj <Cu=.j-ui ( C 

. aLa»jVlj jlJldXl iL 4jjb Jlf jji( b^4 

(jSfl Yt jt / 

X jjImJ Uhji jM Qj£jj ^ Plaint I J*L 

^Lc^uJI Jj- 4J Cuij i>JL»J jl i^iuy 

JJ>* £* 


00*11 01 J\ Jittl ,041 bill 001 ( X - t ) ( o*^ ^ ) <0M <i(7) 

^0* Uib 0» iSjA o* >*M bbill ^ )»0jJlf 

X - jJi-Lta {J$hu3 { 3 

* jrL>oVjlJkHf 4- 5 Jj aUcjjjj ( b 
+ ^U^ab j( dJall ( 0 

* AtLVTiN j1-jj.fi 4- ^ nVflUuU ( d 

* aU^VIj jUH* 4- Aljli -LLt^{ bjA 

—^ 

Slope - ( V avg) = —J- / fr H flj ill 

) (j-iLJI fMjil 0& £jU J> JjAtt AAljJ (8) 

. £« oijUfi 

* UTV4-J+ J-wj Jm* ( a 

* U>*^ J-aitfVI Jt!^ 1 ^ a ^ r ( ^ 

. ^d3bl ( C 

* (Jrfjlt £4 Al A>J tA* yTtf^rr . 4 Jai* ( d 

. jM JiuuVt (jjt uLa^ ( b>* / Ml»aJI 

JILul; (liijffl dU |>* Ij* lb$u tat* ,* <y> 4 {Itajl ijtal $ta U$iU jta dii (9) 

jii yw Uiu tiaiid I 

i| ( d | ( C 2^ ( b Ji- ( a 

V'aur, “ ~ jJu* ^jluJ ( 5u.ljv) Ay >*-» = aWj2XI ( a / taiit$All 

a At - 


/ g nrlfM II 

V b£ 39 Q- 2 jii* Ji>v 



O mlazemna b^J[ I^jo^I IXiOZ-^Lo jO/VcJI s^jy&-l 




















- 4&if (j jliTilaic gtijS <uij US j J*mj <uU gJM <jie j«Ui wU (10) 

^ ^ ^ tjA u $ |^l| ijSJI Mil W^aaJI ®jS 1I tittti ISli ( *l>* 

*JU^t r tj-^yt ijai j>Uait cy>j -£< «*>W< »j£N tfiUajl jSj U»l_j oK 4 . <>jVi jM-G uGjOt ( a 

- <j-ijYl jdttsuif 

. I 4 I 4 j^S* Jj-sj ^ ( k 

. >^t *tjW> ij£H J*3 t^jVt ^ JuG ijS3* ( C 

, tfj Lula JL»-lj yf 2L ybjVt ^lr, 1,1 ^j^LoJ yGy&l ( d 

yjsu > j^si *i>*>tJi Ja^> *^'j ji 4 -lh»jV» yii«j jg^ji ( a>* / wl$ait 

g^jYl gt£uJ 


jIJla* #1J 1 i>sji UlriS ji-a ^jU*5 l^lifij-u# *\j**&£i fij&i jY / ^^0^rihil 

( 4 >d> «(W ijOl ^^3 

US gU* mXI jIjmw $<m ^ 4>UI <j/2j* 

l . g}u .,. ' .:;$:jjj|gj'" ,,.j 

'*l^jrip$| wu> Cl 4& aLsotj: ^CrJ wUI U*li ^ «trtl ‘| a J 



^ * faffi i.< A i JqjfrJ t Jj* ^4> 


llPPr 


iijjjjf ' Ax 

fL ^*a|r ( a .tv».tti JLejif) '4-' ssttim— y» ^i 

'llglH’lf:; ** At 

ojU# 44£^£A$ ^21 u^ASM |MI Jntlj ^jmi jf AMU/3gn 

. — 9.8 FTl/S Z ^ajVt ^ 4 JLm3j . j.iurr ^LmJ JuiAjmi / J 

US jp*fi- Ja tel* Uj e>a JUi 70 Km/h Jl jm djUUf j ^Ull ^Wl alttJI ^IS UI/4 j« 

“ 

USgM»4 v MrilS Jniii|»l4ytiU1 t M ali AtiUaiL *jM Ui J)U Sl^y dSA frjLUl 

jiaS3 Jl£ AiV . l£&L»u< jjdUjJj lui 3 L£j^iJI j^lXoa ^1 ujD ^j^UajU til jJ ..*Uii J5t>- Jjl jmtl / ut^aJt 

*. J jUu jl fnjrtlrna J J fill djLmJt 

i SS 4 I OUu AAiSlI aA^ai ^ SafjUf uSIS IS! Uu &U 4/5 > 

. lL>j CoLj 1cL^Ij^(b 


- ^jii! i nVi-t'(4 bluLJ jy. \ ^I (b 

j>*> j ■ *■ *»«;i A» aa jns ..^. J - j - 1 ^WaiLj ^-—j a^.t>&(C 

. > >.V> uubjf ujia a^bubi 


/ ut»UI 

. a = 0 Jmu u/ u*yJ ( ^ 
(a c ) (J*?** <jr***i U 1 ( t* 

. j ;«" aLmVI jSf ( a ) i _I t cmiJ I 4 } ( C 


SO 9 mlazemna buJI l^oist)l W^> £# 4/^La)l 


















r* 

JriUill 

(6m/s 2 ) $bl mh djlMii lAwU Jai*i IjU (30m/s) Mpa* djU* /Ign 

6jMf ^1 (2) - »I*SU viM“ ^2SJ*i »jUI «>- (1) jU* 

<&>all & .fifii) ii ^ djUaJI LAalaai <j*11 4»lj2l (3) &j*i) * ai j)i1 (jt* 

-4*Jl 


1) V f = Vj + aAt 

Vf= 30 + (-6)(2) "♦ V f = 30-12 = 18 m/s 2s jw^ijUyrfi i^j^i 



jUa* wyaftl 4 ta$fan 4 aaJ >» 2 s mi $ULI jealMli jm* j* lj* Us^bn b** taa* / 2 jd 

m lazem na .comPSr 

jMil 4£jm (3). 4a*A-i >6 Is au dll $U*i >aaM fUi)l (2) $IM £Ja* >aaJf fliSjl (1) 

. $111 gfanii 4 « IjJmI <UaaJ 


/wljAli 


1) = o •» y = V\ gt 2 ■* y = o + ^(-io)(2 ) 2 = -20m 

y = - 20 m ji^vi >>o ^ijvt j>i 2 lJLoJ( ijUvi 

• • h ™ 20 m j 

2) y= ! gt 2 «*y = ^(-i0)(i) 2 =-5m 20*2 & iL»\p\ 

h = 20-5 = 15 m «tii jd*« £ii3_>i 

3) Vf =Vj + gt = 0 + (—10)(2) = -20m/s ji^vi jL»oi ji ijUVi 


(DO D mlazemna LuJl IXo/fco £& iO/’^LaJI <^j>£>I 

















lili jfljSH ■$$* 2000m ftiijl ( 150 m/s > 4*ul $aJI j o>lb /3gn 

Ml Um* uhtel 

4jjllaH 3 hit it ^I^JLuJi j£ ^L=. A*J t ^ tU^'i ^dfiVl Jn^l (1) 

- jijVl JcLluaJ jlkAjl* (2) 


autat aiiwi 3 uts*»ir ttot ,> 3*1 /JA 1 ( 

1) y = v y it + ^gt 2 

- 2000 = o + ~ (-10 ) t 2 

- 2000 = - 5 t 2 

t 2 = =400 ■» t = 7400 = 20 s 

5 

^b=jl j4ji\ X 2USi¥l 2L&J-J1 = ^SMI i4i 

R = V xf x t tota | * R = 150 x 20 = 3000 m/s 

2) V, = fcj ♦ V 2 

V x = V x cos0 = ISOxcosO = 150x1 = 150 m/s a - a y « f »u - . suiiv) 2us>it 

V y = V^fy+gt = VsinO+gt =0 +{-1G)x20=-200 m/s ^jVb jlu^i -juSjXi 

v i = ^V 2 + V y 2 = ^(ISO) 2 + (—200} 2 = 722500 + 40000 = 762500 = 250 m/s 

V„ _200 - 4 /i 

tan// = --/ = _ = —- + 0 = -53° jiYi ji*iYt 

V x 150 3 

4laal ^®(3s) 4M ajLm 4aa ^JiSSI LJ$AUi jaa giajSJI ^4 c <Uam /4yn 
J**jSS1 £<JAmI jAAII 4lAM fltijl ijifrl (2) . jAAJI \Ad <A44 <jjM 4f^JI jlAtA (1) - MmA| 4 iAA 

.4iSjA jA>JI$4*fiJl4Al^l (3) 

JaJI 

1) 1/ f = Vj + gt ^ 0 = Vj + (— 10)(3) V'j = 30m/s j^ji ^i a^j^i jia« 

y = Vjt + igt 2 -» y = (30)(3) + i( -10)(9) * y = 90-45 = 45 m => h = 45 m 

3) ( Ji^Yl SUljYl - ^Yl ^ijYt ) = 2LJS31 A^tjYt 

45-45 = 0m 

*total = 3s+3s= 6 s t>; s jjfc-all <>j jV 



@OO m,azefT f a U^Jl IsjO^ljI IXjO/-^Lo £0 JO/V-oll SiJJi£>-l 




























I uJt \a£j* slXA 10s JU» 5m/s J\ (ftUaiiU J*-~JI j* M bjM /Iga 

. (>»>JI liA JiU 4f$laall <uU4t§ J ji> >11 ^$1 X 

/J*l I 


V f = Vj + at 


at■ Vf-Vj -» a = Vf Vi = 5 —= 0.5m/s 2 


t 


10 


avg 


x = V avg * * V ava = Vf ^ 1 = -~°- = 2.5 mfe X - 2.5x10 - 25m 


20m 


av 9 2 2 

gl mu wii^i 5m/s Itoljiw 


1) v 


X 

avg " 7 


t -- 


'avg 


4^y 6jLy /2grf 
bjLmJI g* j§ 

Jail 


v 


’ 


avg 

Vi+Vi 0 + 5 _ , . 

^avg 2 “ 2 ~ m ^ 5 


t » — = 8s 
2.5 


-Jt 


2) V f = Vj + at H 

V, -V| _ 0-5 
a = — 1 - L - 


3S-Mi;% ¥ t 

—5 


8 


£ 


0.625 m/s' 


— 





J 


, oi rlfiit/s MM 4tj* Jam <^l Mb M ^u - 

c uSUrf <u*UJIUl JUuyM* S’ b>SII J-a* *Uij1 j! Jl ^>1ftj* ^ 1ftaili|l 

m lazemna.com^ i, » M <> ^ «*<■“ a** 

1 ) l' f 2 = V, 2 + 2gy ■» V ( 2 -V, 2 = 2gy 

YbYt s £zQ£.n*n 

J 2g -2x9.8 

v2 Vf=+15m/s 

Vf = -15m/s ’AJLJI ijlivt Ji-Vl >s*j Vf Jl Ujj 


2) V f 2 = V 2 = (15) 


3) y=V'it+2 9t 2 

0 = 15t + ^(-9-8)t 2 


y = 0 ujlLc 


15t = 4.9t 2 * 15 = 4.9t ■» t = - 3.06 sec 


gfljUl gJu j* 20m A wu A g* 15m/s UbjIM M* *■***• 

gg^| BjSJI ftUijii gjl 


y- v + 2 9,2 

t*=^=4 -» 
-5 


-» -20 = 0 + |(-10)t 2 -20 = -5t 2 

t = 2 sec ,>»j 


R = V X jt = (15)x(2) = 30m R ^ali 


©OO mlazemna 1^1 


IXo/fcLo jO/ioJl 































jli.'SisUfil it 

Mj)i» JU*b (12500m) Ul fttjl ^itl Jl J*>i jl»l Jl u$iu ukaj uilbi /5yd 
(Jl MlajJI 4 $a*J fOjUJI £*>11 (2) . amImjJI mmJ 4mIam21 mjmII (1) mm*I <i$All 

>M 8000 fttijl g$& ^ (3) . 

/ Mfrdl 

1) v 2 = V 2 + 2gy ■* 0 = V. 2 + 2{-10)x (12500) "*■ V, “ 500m/s 

2) V f = V, + gt 0 = 500 + (-10)t t» 50sec 


l^S^Uat 100s — j|y»j X 2 — (a7 l£aJI 


3> 


y = V,t+ ^gt 2 

8000 = 500t + ^ (~ 10)t 2 
1600—lOOt +1 2 =0 f- 




^ 8000 -5001 +5t 2 = 0 5 Jj Wiu 

(t r 8Q)(t-4lO)*0 


HIN 


H 

JUT 

ife 


Ul (t — 80)= 0 «* t= 80s If Vjyi 
i» (t-20)= 0 «* t = 20s 

45° <y$l> fMJl MAU ItfM (jrfiit fflittl gl /6^i 
^=ail jljfibJI X = ^Jil mI$aJI 

vcose = i^. 2 l2^3UwJI , t= 2v,sin61 


t = 


2v 2 sinflcosf? V 2 sin20 




^.Lxm* 2_ ujjQ |sin2fl = 2sinflcosfl 


g g 

1=sin _l Wa -» sin2tf= 1 ^ $in90 = 1 ^ 20 = 90 ^ # = 45 

1160m Mti am gtfjfr (O^mI Uli 80m ttltijl £* 4*i Luul ^ MAS /7yrf 
( 4MiJ{| M^ull) f fl ««l>U MM 4f>A (2) f»n>>ll Mi J*j (1 ). l*a gjJI OAf li 


■•) y = ^ly * 2 9 * Z 

-80 = 0+ 1 (-10)(t) 2 

2 

— 5t = -80 

t 2 = —^ = 16 t ~ 4 sec 
—5 

2) ^l »il X= JJAI 
R=v x xt -»160=V x x4 



160 m= tfj-lir 


/m I$aJI 


Vx 


-= 40 m/sec 

4 


p ' dd ^_f 1 lJB Jl£ 


800 mlazemna LuJl IjbO/'iLo £0 -O/'^LoJl 





























>» 2m *te>l ^ifi A Mtft A U ^ 54Km/h lAjUi* Mil iejm* ojS /8gn 
oj&ll jeldiMf v djSlt «UI ^aik ? giajStl £Ja* Jl *jSM J$^§ £*j ** 

lAbiii^ Ij!m4 j0>^U 

M$a1 I 



Vfy- V' iy + gt 2LljjUit2Lfi>iJ» 

= 0 +(—10)(0.63) ■* Vfy= -6.3 m/s 

jJAu/Vt Jj_>ij 4^uJ jj! 4 b7 1At J'hLi 4_JLuJl ijUiVl CJ-l 


V, V, f + (V y f = h $) 2 * (-6.3) 2 
= V225 + 39.69 = 16.25m/s 

tone . . YJL = -0.42 

sl-smi V fx 15 


540 

36 


m/s Km/h ,> Sut^n-Jt 
1000x54 


3600 


•= 15 m/s 4frj__Mtii 


0 — — 23° Jfj&VI Cluj 


I <jJbW 6 sec dj&U ^&ll jljJall ^ ^ ^ 37 gtfjiil fia- 4 * ^ wtti /9ga 

Bj&JI 4*11 Jafli e%I 4 <r «*ii» tfalb gfljSiL bj&JI 4* fobi>i *u j-«l f aj&l Ita 

V if =0 VjCOs37 I 


V;sin37 


V, X 0.6 = 30 


1) V^ = V,+gt 

0 = V,sin37 + (-10)(3) 

0= V, x 0.6 -30 ^ 

30 

V. = — * 50m/s 

1 0.6 

i L^j i"iiii‘> ii &£,jmJ 1 

2) jrfjjl X 4-flWI 4£j-Jt= ^ 
R = VjCos37xt 

R = (50) x (0.8) x (6) = 240m 



Cy*j + ijjluJS Cy*j ~ 6*3 

V|COs37 juzsv i i 3sec ■ ^>*j ■-* 

=0 ^jjs 3 ^■ a * < iL. VjSin37 icj-uji 

V| = ? ajXJl L^J r,~iftJft ^3* 


Iw **£UWo-ai * iw-y « + 'a* 2 


© j) O mlazemna LjuJI Uo/^Lo go xi/^LaH t±j>£>l 



























jjw act i t 

y = VjSin37t+ ^gt 2 

y = (50)x(0.6)x(3) + ^(—10){9) 
y = 90 -45 = 45m jyjjl 4Laj ^Ujjt ,^1*1 

■ / r^l $ |* 4 | m ■ ■'" ^ UU 15^2 m/s LbjfiAe 4 *il^yl <ur^u 6 jS yii ^ 6 j£ util /11 g* 

45 (2) ejSllplj-b 

6jSJI foUJMl (4) dj&JI *JI J*l> ftojl Lr *m\ (3) 

/ Jail 

1) V^VVgt 


^ 0 j>Sj ^Lo3j 1 jj-oi 1 JLk 

0 = 15^2 sin45 + (—10)(t) 

0 = 15V2 x-L -10t 

4i 

lOt = 15 
t = 1.5 sec 

1.5x2= 3 sec y^sst <>j 

2) jtj^daJI X 2Udff i 2u£ajll = *£JU i ya &t 

R = (15) x (3) = 45 m 

3 ) h max ^ J -* 3 <***' 


300 -Jl cos45 



3O0V2 cos45 


300\/2 cos45 

► - 

Vfy= ?♦ 


W = y= V iy t+ ^gt 2 



y = Vj y sin45t + ~ gt 2 


zemna.com 


y= 15^2 sin45x(1.5)+ -(-10)(1.5) 2 


= 15V2 x-^Lxl.5 —(5x2.25) 


h max = 22.5-11.25 = 11.25 m 

4) jgjVU jJaJI 


v f = jSLiii) 2 

V x sin45 = ^Ojb <uiavi lu> 

Vfy = V iy+ gt 

Vfy = 0 + (~10)x(1.5) = -15 m/s ji^vt >>o iui^aujt 
Vf= i/(15) 2 + (—15) 2 = 15\/2 mfe ^jVb <Lc. 


^P4/ 


mlazemna Lj^Jl I^jq^I IXjo/-&o ££ jo/VoJI sajji^-l 










JuaU *0 

^JUll^aaJI | 

The Laws of Motion 

*■*0*11 ^Uttfcall| 


Laws of Motion 


Mass 

M£aX 

Force 

SjdJI 

The First LaW of Motion 

Jjifl j*il2)» 

Unit of Force 


Weight 



Second Law of Motion 

4a»jAl< Ji ^£)1 jjiUll 

Third Law of Motion 

AfejjslIJillftljjjlill 

Friction 

JLsa^il 

Coefficient of Friction 


Static Friction 


Kinetic Friction 

4fcjx»4l^b*1 



<£>*11 (>£l$a 


<CU Ls»* ji 


/ M£dt£d$^!|0££*6 

/ opj) 

ji IIIJ£A ^ JjL»ia J Vj^b >* 

* *Uifc I jjl (*>) 

* Jj y+r^l !J Jp*«l 1 Lt5* * ( *1* ) 

^ Si j*UaJili *>“** il»iu£*3 (4) 


mlazemna.coml 


1N - Kg ~ (Newton) 

- jLAII _jA a^HJI j^Ua ill (❖) 

>-£U* <_>*L«j l+jmjLM jjfcA-ui^' jA>* ij^pU ^>a diti4& gijit t£s *u (<*} 

- j^in - - jiaaii lP^ ( contact force ) ^uu* iJr4 ^ 

L^4fl ^JuLLa >4^ ^$3 4-JU*j * ( ) jUijiXlli ~ 

'LtAjlflJt 4* l£>-* JJjLj L^JU^I *3^Uj ^Lut^VI j^Uti 

4j_fo_^ LI aI I ijjtftj <CuLi1 jjil 1j ^jS 

.£*»» 4_ gu aiAUU L->^> jji : <^jUJI 6$j (a) 


jMit J$* ^ 4M0^I ojSJI 5Ud Jit /gu 

UjJujj^jSlI dpjl j* (Oibjll U^ulliS jjS i < < mi i*«£ t^ojVlj yju Xoilajlt ojA gV /g 

. U*Lu <> (**>*4.9 

gj^i ^-aaJJ U /gu 

. <UU AjlJ^II j* Lfc»Vl ,jic >*211 ji m£>£ 1I tj Ula U grill «>a gA g 


(DO O mlazemna LuJl l^ais£)l Ijgo/fco &0 iO/’^LaJI <^j>£>I 































jjw g£aIjd Jui?Lj / jUwVI dldfil 




jii a Mill 


II a$illj iyjj>>Sll Q»aJ» ( b) 

^UuiaUii ^.ttniifl jrvi <Lium^Ujl 4 Aji ^JXa jl QiuJtSLui jrCLbLijN^ g^^itf jrtJ Aji (Jju* 

, JUJLatfI titaij la yuiaUM jru jl 

: jy^J|6^Alt(c) 
♦ ite¥u*9 

. 1 4 girtij t* ( alj-ttl utljj&a Jaj>!i '. <Uii £^J| 

. Ajlktl i\jj CLo CiLt-^uu** A ^3 : ^iSlifcjiJi 

/usiii^iaiijadiii 

£ * ' 

>«u IjM*aLik j-1 I jj *Lc Jjlssj (jJJ 1 AoU.1 Cj\ jg* ^Ujlj-^Tm/V 1 jf 1 

. juUo “ dijfctf* I 4j->-jiijt]l d j fn^T4 1 ir» jjifl JUTdJ *L*£<CJl^ 

- ( Mi^J I J1K jJl (•) 

/ j^ayi 


t JJu L> ^ jMdtJ up Y ft fii^l I ^JJ U Ji jlijLXL* g^tfl 4.Udbfc)' 1 JllAj 


aS>II <j g*ril$« 


L^jj i aj,iji jiiiii |/jjang»a&ii 


Ud-uc SLa i aSU t ^j m IujJ 1 p 

4^jLmJ 4UJLc A>»ili A\i**>** 



mlazem 

II Jl £4*4*1 taUtfi 

jj J- a2fb ^^4-udUiU 

. fftW^I Jl 


• . •!"- JpV'I 


Jjfi 

lil(1) 

<jv/g 

ijUad J LakJift £m£ Ul (2) 


. &JL&JJ 4 jlti 44 J-ljLJl ^j|4J jV / J 1 

Jl gli MdU JUluL (jUl i ihiin J »jU«JI jJ U^is (3) 

giiUll eUiU 

. «dc j-m ^tiUI j»jUu jV / |* 

^ djM&il ojiUJt (4) 

A$-£ Ljj-git lit VI jSLui (_\ b^buJl jl ( C^J-P i-u /g 

A^-L-di Ju^ull d_J l>- ^U-J J , 1 i rtt l 43UJL>^* J^U {jht 

. J. JuiJ 14X4.9lib 4^1 j-ui ^jl JLh L&jjuyad ^1 i*u£ itfiog Aj^ui jV 


jUttJI Oi^ Jl aUa& ^ifi w&ljJI ( 5 ) 

. > T i*J jil ajfl.ftfTfct jIJlo« 4- >jjbJl uuSl^JI / J 


©00 mlazemna b*Jl l$A^>l W^O £4) iO/^LoJI ?iJ>£>l 























iV 

/ uritiil g£jU 

tSjJiJI ai-^w pUa-Vl ^4* JJail JjYt yJfcU yjjl3 ylS tit 
(jLti pl_uL>>VI ^_1 a jLa j ^ia 

. <Ll>^jLv (^ 3 ^ illLufe i^l jAfit ^rjLu^V |_^j^Ji 3.1 4 

4*lt o>$ll a$All j!am$ fftmaJI J;V~I g--t AtiUll (1) 



£ jllj-t t ^J-aT I 31d«V»i* 4-^ t 4 ^wttuU^J J .JMM (jl 

i* 

L^boL) Uji (OdU^l 4- 

—> —y 

, |«*u^1 At& a OC Z F • 6* tf' 

0£Ail 0 iiiiiiS§ (AmAH J jltl \J* AA^Wl (2) 

~*j y* |^_o*i»tJt % n*> wluiUjj jt 

t **■» 

1 


a x 


zi 

m 


a oc — t>i 

m 




* 1 J 1 J-A* 4-L-a SF=1 N 4 

a — 1 m/s 2 j-jAJtiii m = 1 Kg 

Force = Mass X Acceleration 

zrmna.con ^r - - 

. ,jj^u SLuiU^t aix-ri F=ma 

(m = 1 Kg) JL-^tj (njs UjjJb a_cs (F=1N) ^ >*> -a~1j <>3*4 ajIOa* ^:iii i>iii • 

. ( a = m / S 2 ) suiii jtf susiai i. o*.ij yi. ijoi 

I 4i£Jf$ gj$JI 


W = m g 


( W ) IaJjjj L$) y^jYi LJilL>. i>3 ^ (fctuSjJt (jjj <>( 
Weight ~ mass x accele ration of gravity 


sujujt ijUVi g tu»*a«, ataiuii a = g «>ia F = m a yj** y^ j*j 

f^yyhiaiii 

* 

^jdJuSJ I ujjd <J '-^l^ va bi jJa < i n i L uy j>VI Ua4>) u4>«j ^ 

. jrui U Sltl *£*• (jr^J Jkauli ££>• £* J 


SF * 


m^2 


2F 


-- m i m 2 


2 

6.67x1 o' 11 —V <*un G SLuijVt M <**3 **■*• 4- 1 "* Z F 


Kg 

. yCJISJt j gj&j* UJJ d J 


SL jun ajoat m 2 


^vi acs3) mi 


j| mlazemna Ij^Jl I^jo^jI IX^o/^Lo ftp xj/'V^cJI 































jaw ^*sa>i JwiUi / dtJfil 


tA 




: iitoato 

S-jjibJ) J*-»j-j tf* — W J J^* '-♦*• j£j-» i>& ( «UM*tJl Jju>* iaj ^JLLi 2L"J V1 3 LuaU^1 (1) 

• t>ijVI >£y* Uj>idl U1S 

«>JB >«*>*•** i$> jj* 6*3j >*SJ< ^OiM jl yijYt £tlui ,jAft e >>IM L^jlS p* «>tS U 44 {4*^1 3LHS >a*2jV {2) 

+ [$} j**2S 1 jl 




m4UII 


Ml 





4 J wj t>^jYt JtL I * yrt^H ATI (* t, 8 yl^i ^itjVl -*- x£ (1) 

< Jak i> ) j»UY< ^l y»s*UiJl f Jb jJsju yijVI >iU6S ( >2 } 

uSta*ltat^lj4 ^Uijt yjl *UI J-3J 6b wjb jjii ,plt y**£il (2) 

( >* Jj ) fUYi (jt ojQU *Ul £&* ij* ( J*3 ) 

£ba_it 6la - 4 1 mi 1 in* 6^ ^0iU®i ^LUi y«» »■*•!< (3) 
(>**)) I^JI ^l ^Jualfj mLJI siuas ( Jjb ) fUYt 

l^U 6 _£ ( J-J 3 ) !_a.l a j) ^11 CiljLiJl ylb * jM-UM ( 4 ) 

. ( J*a jj ) yl&Y! yJI rjjL^It gbJGl 


y-^J jlJi* 0*2 m yijYI uilM A^rliLDtj «L»Uufl l^Im yijYI 

J—LJtU»0 l.aAi i — ~w t J—«SI1j yj»)Yt yb f.(jU «I1 ytUWJ , i>buVI yOiSjU 

- ^L*6YLi 6^1u4UkU ySHj Jj3H y *"■ * 

: J^al 

? >*-» i^jL«3 JjAlt 31hvh < jl Ja S»L* 6 Yt 4- 4-*Sl»d(4 j I-Lilt 4 AjjLuj Jjb Jj J*i J£1 JLS tjl 

(ij-aii yifi jjtaii AUa^u* ulu 4*A»M ijsn ^ jjtsLu 4*juai y3*6 6^13 6* its /g 

JL^tj | <jh> 4- 4jJ>lt 


O mlazemna Lx^Jl lXo/\Lo gjo jO/VoJI 





























tu^» 

: <&jAJI j y^hi £fcjf$A tailfcwta 

^A f UaJ jt flifi>- 4- i£1 

: 4 U»a*il a$AII (a) 

jt <£l 0^ cHJi 5 P* jUIc-VLi 

ij_a} 1 ^4-Mil ‘ J-".‘ ( W»V * liLli (j^ 5^®*" tP 

—■+ 

Ipb ^ i^f i>bXA jCUij N >*>llj 4 1 >*>=? 

• \$\f JdUAJ ^rlna/iiTt (^ } 

L*j1j jtJydll <Lj-jLj lWJ (2) 

*U*£bj jtxJl ijpi^ 

- aLmV Jr*£ b4 



/ frail o»a (b) 

(J-Lc JjaJI yia jl Jap- (**“»- -*»“" ^ 
a_£J1 Aj_2 »L»ol^-(-i3 ,j_£*j • T JL-fiitt ij-S <^*- ml P-4* 


jUtutt ) J-3J» jtdL2« ^*iljV jU-lub 

( y£JtG»V1 '!«_>. 1<-j ujj* 1 iU#* 

<fr»j£ll aafrUll ^$*11 (C) 

JjJj F ext SUa-jUt)! i£pJU 4_J* £>ij_t* i£pfl (jU ajj>» { j*t-*>*» **>**- ) upb U^ie 
a_«.jUJt ijJII yH*> F oPP tf1Ei*>t £p UJJb: N = W aV <£Jt«3 aJjjSlilt ai—*- 

» pUajll ^1* aPpl AjU*.jJI 



m, 



t 


A" %. T 


<fr*£&£h 


-j, t ,—f 1 ,f 1 jj* a****- u* 

—~y 

j*l^iJt '4- i>->p 'U*jL> »>S F 

—> 

m2 (jifi.mi 4i>S l^j pp a^aJiF, 

-+ 

mi jjic m 2 ajis p pP pit £pn — F| 

-» 

m 2 2- ippi 4- *jS"T 

—> 

mi 2 l Appi joatji ‘L. Jii»t “T 
j»UoMll li-i-t lit L*t ( a_USLi j»Uai)l o 1 - 5 ,: »‘ ) 'J~‘ u * lAiA 

. p-^ js 4- APP i£p u?^ai' yi* PP* - 

; Free body diag rom jail tate» 

i > •> a, ^jLi ■*-/* £JJmj a Vy-H « j-c j* (P * li * 



O mlazemna b^Jl I^jo^)! Iju^^o g& jO/VcJI ssjji^-1 

























/ 


i^_all 31 b Jf .-.ti ^ l<* ^idj A_». Vjji 1 ,j.um 4 2LuiSf ,jit i*Vj jLua* 31 3 Jf*.H i_ 

. jUaaJi £. 31C J£*)| ^ ijvVjJI 

. ml 30201 (jLuaJtJi . m 2 30201 3 l*.V>J1 





!*»■ 


ts* 


N 


-T 


N 

i 


k 


I 


m 1 




W, 

r 


♦ T 


J** jjbi U$aU (frdtlao 3 Kg 4 £$ 2 Kg L^b 4 »l 4 £ jU~* /1 JL*» 
J*JI JiMiJIjlM# WWftl jj$Jl ftjfiy ^ 

ao*. ^ ,*ui» JS a^li J-i^l 2L ^jUl. uLill jia £tjXxtt ^lELkVIj oLij / J^J) 

^ jtr J-L>JJ 

Fi "** ni^a Jij»vi fk Jiifiyj i 

^LJtj J^VI p jjLi^aa F 


F 2 = m 2 a 


J)un ^UJ* in 

^ILHj ft.. ni^JI o-iCr 31 F tli—U- 

W-T ^jWJ 


W 2 -T= m 2 a 
m 2 g-T = m 2 a 
3x10—T - 3a 
30 -T = 3a 


T - 20 = 2a 
30 -T = 3a 


( 2 ) 

(D 

(2) 


Dm 


T-W 1 = m,a 
T—m t g = m,a 
T—2x10 = 2a 
T-20 = 2a ., 


T —W Luj 


(1) 


j^GJjLsii* *uMj 


30 -20 = 5a 

10= 5a a = 2 m/s 2 

T 3L«u 3 JLauJ {jGf^latl Jj»l !£_ 3 3 l».j.:S 

T-20 = 2x2 .(1) 

T = 24 N 

m 1 = m 2 cols y jijZi tju / Jl^an 
43& mi = m 2 ujss ujiift / tai|$aJ1 
T = rrig = m 2 g jjSj U*ucj a = 0 o<J-3 ( 3-^ 


zg A Ta 




m 


© j) O mlazemna LuJl \^ojXi\ IXty&O Xi/^LoJl QM£vl 























kM f^Jl li* faju fW C*- 3 Kg < 4 £ ^ *** / 2 JU* 

40iS 10mA >511 U*aJI .wUy j »*a4l «U >s >i 4&*»5U$ 4>JI a*A* 

. h>lt J> ^*11 o$i ( 2 ) jiMU ( 1 ) : Mil 2 Kg 

/JaJt 


F = mia 

ailutAtl JjVi 

T = 3a. 

.(1 F=T 

3Kg 

F = m 2 a 


9 

W 2 - T = 2a 

. -.-(2 

20 - 3a = 2a 

20 = 5a 

(2) SUjLm ‘4- (1) 3J-*!** J* T 0 *>" 

Wf 


20 . . 2 
a - — = 4 m/s 
5 

_l£m jImV (jtyiiun rfOfci 4- a 

T = 3a 

T = 3x4 = 12 N -liNijS 


i^T 




w 2 


2Kg 


J y-J i aAJt uii ^t£^ V»j ui* 1 * ^U»« o^3 U>il& . 3 

: Friction 


,«t i Cv Vi i^_a ^1 fr u»j «t^LS sU3S>>. J_j* 3 ^LCb-i »>S #J*J> 4?* ^ U 4us (•-*“? tf* j’ 

dUu*l L. U*S ij-*4« 6>4 j 4§&? 


jPm • 


... 


M J <£-&&§ ^ £**3 UjU>> 4- 1*4* 

;fp r . 3LiSUt 2_(jjUlt 

: Friction force 


> -.,- ~~ v. \ .X tjujiyb £>jO_>- (>« g 3 Li Aalc y-up>» gU-ij uy tiilCL>.Vl i>S JL?**® b r* 4 u ' l> ( 

. SIS'jjJt jbsoV LuSLjwj jry«£axuU Luul*/» VI »>£ (’S') 


-» , . 

. N _j l^I >jJi Jtla-Jl ^ 3 LjJ> 4*II ijSJt Ji£ UpJ ^ 1 UW ai^Lin (♦) 

1 .Ma AXij^i —-1 p --^ >jtc ,£38 yyi' I3t£ ySLu/ (fcuiftJt u'Sj* 4^** jya >$**-* (*) 

\ jC ...t t ,<t i e"i«~ Vi a$Ja w i ■ -" aj_jfe (iJLiIa*V( »jJa 3-£y»JI a-* (*—4SJI-SI*! »>-S J i—j - * 

jjub .m ijcl^ vi tjjij (o-m^ji Si a>^Jt MJ<j UJSj f s u>*j ( static friction force) 

* ASjjJb (Ornijt ^ nlr > r Vt Lkjt J^4 


®oo mlazemna LuJl I^JO^I W^O £& iO/’^LoJI ^±J>£>I 




















^ ^ 

* 2uia\ Lj fj aj23l j* uu^lxli f ^1 

* ^ijUl JUtS^^ Vi JlU# JmJ i JM Jj (^/g ) 



lUL £H^ V 1 *jjs iJjjj 2 £j^ 9^U tJLu ^jjJ^wJl d)i£X^Yt ^ ^1 ^j^ll j^SG UlLLcj 


■ fK^J-u Force Kinetic Friction {i£NS2*-t A»3 

* 

. 2LJOJ1 a^MjJLi Aj^i A,iri £» Usj2a L lu UTJ J aj^dluaJi £> uJt 'u^ iCu£ ^svjjvt >nrr^yi ^ 

fk=A,N 

4afr$U 

* j^ 1 * I n iii ) t 4 >L* a tjLz l . i U i ti_> l 5 fa JLa.ju Ml ^"«^vi jt '*' 


4 «jUI F M (JU 1 j US) ^til mm 30 ° 4 i$tjd SOON <yjj J^ua gai* ja>/ 3 JU* 
fijOri gai*ll >wl lot Jptill 4MiU Midi Oj-Jl 4MU ju-u-aJI ^>1 ^J 
/4 = 0.7 ^^i ih n2l d!5wU2l J*U* gl Uif <«a>t <uUd om o^alf gn^y ^ia-aJ) 

.!A = °- 4 gi^t 4&U2I J*U*j 




mlazemn 


fs = MsN 

r * N 

W + Fsinfl = N 
f s = Fcos0 

_ Fcos30 

^ s ” Fsin30 + W 
F x 0.866 = 0.7 x 0.5 x F + 0.7 x 500 
F{0.866- 0.350) = 350 

0.516F - 350 

F = 678Newton £V^i1 *041 iUj^Oi A*2fi 

N = Fsin30 + W (^ A^) 

N = 678x0.5 + 500 = 839Newton 



um 


Fcosfl 


fs *™ Fcos36 j4 fs ^£i4j 
= 678 x 0.866 = 587N 


g^^UL^>VI»ii= SjAll JSLtf 

f s = MsN 

f s = 0.7 x 839 = 587 N 

fk = MkN 

f k = 0.4 x 839 = 336 N 
587 — 336 = 251 N AjSti £.l« 

F = ma 

a = Fn - et = 251 = 5 m/s 2 
m 50 


/<UA« 

N=W-Fsin6 it 

N= W + FsinB jU^i ja* 

o$_s L*aij s? £ T oii^yi ^jin*vi 


OOO mlazemn a LjuJl I^jO^I W^> ££ X 3 /U/JI 



















or 




f.r *■ 


N=W 

F = f k 


■+F 


tgfda j^wlgeJt uftiaU 

0.2 t£$Lu i jM\ t^ic £^a$« 200 N <uj$ (UJ J«U« ylS Ul /4JU« 

. pj" ■■*■» JaA (gXcj s las»><hT ipjitt) d-xailVI U (1) 

. ft^SuiuM iia> ^I'g-J ri«lVl'l» («4U9fc)l jil-U iJiVI £4 37' ^Jjlj l) < « * 0^211 L* (2) 

. p '»*"■' ‘1*^. ^Lcj ^ ‘■* ^ <*j 'm^ jslauJi dl) j (ihmffjl ii.tiHiiiit M 37 JmI L. (3) 

/ JaJI 

1) F = fk = Mk x N = 0.2 x 200 
F = 40 N 

2) f k = Fcos 37 
Mk x N = F x 0.8 
\i k ( w + Fsin 37 ) = F x 0.8 
0.2 ( 200 + 0.6 F ) = F x 0.8 
40 + 0.12F - 0.8 F 
40 - ( 0.80 - 0.12 ) F 
40 = 0.68 F 

F = = 58.82 N &) 

0.68 


N 


W 


N 



3) N + F sin 37 = W (c T *wi die) 

N = W - Fsin 37 —-— (1) 

f k - Fcos 37 —- (2) 

f k = Mk N - (3) 

(3) 2- N (3) j (2) 

F cos 37 = 0.2 (w - F sin 37) 

0.8 F = 0.2 x 200-0.2 x 0.6 F 
0.8 F + 0.12 F = 40 
(0.8 + 0.12) F = 40 

0.92 F = 40 -» F= 40 - 



0.92 


^ 43p48 N (l oiijtfi £^ 3 } 


(jis >u kki) 400 g gULS 5JU* 

gl£ titt 200g UjJdi 4*£ ,>*30 Ja*iH o>to ^ dl£i*30$ gj$JI 

. Ja**0 ^**ll om$ Jj)ti Mk = °- 2 


jlyUtU La^duj (jy**uajl Jjmu jli dll ST o-Vlj jj^It *j£-jSi US& Uoie / ^*11 

T-fk = ml x a . (1 idLiai ^ JjVi H 1 

W 2 - T = m 2 x a .. ..(2 Wtfb 


U mlazemna b^Jl IXj 0/-&0 jO/VcJI s£jji^-l 






















(2) j (1) £*** 

T — f k = m 1 a 
- T + w 2 = m 2 a 

- tW'j 

■ fk + w 2 = mi a + m 2 a 



- 0.8 + 2 = a ( 0.4 + 0.2 ) 

1.2 = 0.6 a 

a = — = 2 m/s 2 
0.6 

(2) tjSZJj jUI* JL.Q T ibuV 

2 - T = 0.2 x 2 
T = 2 -0.4 = 1.6 N 


N 



iujlj 300N mU 4*i ->l JUI US 150Kg <Ui£ (Mi e-e$ 6JU» 

I cJamilj |Mail jm ^$^*11 d&ii2l J«l&« (1) . until &>iJI i-Litj <yJ&i ^ 37° 

Mk = 0.1 JluiSI J»U*$ <yi d^LI &$ill umUm *J J(2) 


1) f s = FcosO 

f s = 300 cos 37 = 300 x 0.8 = 240 N 
N = w- Fsin 37 

= 1500 - 300 x 0.6 = 1500 - 180 = 1320 N 


fs = Ms N , 
2) 600 N ojS3 


= ^ = =0.18 
N 1320 

UajA 300N 



.*. F x = Fcos 37 ■> F x = 600 x 0.8 ■ 480 N iuiaVt *>»Ji ajSja 
F y = Fsin 37 = 600x0.6 = 360 N 2 l4jjlan i^n 3us>. 


Z F x= ma ■ f s ~ f k 
F cos 37 - f h = ma 
fk = MkN fk , N Jm 

N = w - F sin 37 - 1500 - 360 = 1140 N 
f k = 0.1 x 1140 = 114 N 

3Wrt>.» Vf x = ma ■> F cos 37 - f k = ma 

480-114 = 150 a -> 366 = 150 a -> a = — 

150 



2.44 m/s 2 


@ SJ O mlazemna Ml £« 4/VUM CjJJfiJ 






















>21 g* Jmj juj 4*ijia Ml ja jJfcJI 4 *m >i JiU {<Ja«t >* 400 Kg 4i£ £M|/7 JIm 
> s >MmII gIS 4 *^ 1 30>mJI Jm 4$lj wmI Wamj >tf I ,£>41 gt l» 4 m Mj > 
>mm!I » (2) <£>1 <> l«4 j ‘j* Ai 415M21 a> (1) w>mI »l 44$ 

. (J k = 0.1 - >5(>5ll 4&42I J*U* g> Um 

^VpVI i£N£i».Vl ij5 — gSjjUWliri .IJlEi^Vt i$S = 2LMVt SuSjll = k£ll£a».VI i> £.U, / JiJl 
f s = mg sin 30 -»f s = 400 x 10 x ± «» f s = 2000 N 

-> .... „ . .... , .. f 5 = mg sin 30 . jl»u gtiii g* 

^ F x = m a ^iLJl gj^u g>il3 jbiiV 

S^ =f s’ f k * E F x = wsin30-f k 



»1U 4Kg <UL& om> 4b ta» 4 £m 2I$ gj^JI o> 4> > Jm (1) 


4» *i 4*11$ JmmJI / MMtl 12Kg 4ti >* >511 

- M _ | 2 / I II 

T = 60 N a = 5 m/s / mI>JI 


/>i 

>421 UglMW g>>»$ 6> > » UMfi »l J* >4>11 4&M2I 

/ Mfrall 

iSjjtJb p U i 1 <r ptA^S't 1 ajIlAa<j jj Sj (f s ) t£ll£u»VI «> 




>> (J j >La / ^msII j-jjJuD 

♦W*YW0AA1/ ♦Y^ii-UA1/Jjbf« 



© 5 O mlazemna LjuJI \&±&>\ Uo/^Lo £« ,«/VLgJI (±jji£>1 















jx* dU&l 


on 


.T, 

f hnn 



: aljlyJI >ft JSJ o n ntl QjLaII >^l /l^a 

4£ oUiilj jIoa* g£ UU * ^ <u£jai (**» <j <u*r>L* iL om tt>l(1) 

: OUtf ^LJI lAi*£ 4*i£$ W$fcM 

<3^UbJt ( b aij ( a 

(Jf»dj ( d |*"**fcM ( c 


F -ma *&;Jui/>ul2 






1 4 jA f^W^I J\ jLaJI 4 mm ^*JI d^AJf gli 4i> ^La* t.nnij U (2) 

* i-JjJfclt i ^3\ ( 3 

* jUa^l ^ylc, 2U^*li t$Ja j3£3 ( |j 

* t^jVt L^_a5 ^pi\ &j23 i ( C 

* i ^ytriir ^J1 OjMltl ( (j 

■ : 



• (jjsJauJl ( b 


* j*SS*ttl jr^tWI Jrtj 3UMB3H 2S ,>»JI ( C 

* aJ >^J j 1 j J^ Ul “ r i uw ^5*3 4 i?-j ( d 

* j^LJI 2L^Luj^*(h>& / a& \ 

* ( 2Uj*4 ) ^IsluJM ^Uu- * ta <jJLa iUl£H>^Vi 

. 4£> g$Si jl J^tfl j*i jti *» ja,l ^It ^*41 gl *i,l lil(4) 

* uljlaxj ( b * Sjb^Jb Crl( a 

# 

-L*2at jtj^U jLu^ { d * i( c 

* 0 jpM^i Cf t jio^u ( b ja I -4l»aJ* 

* <J3< IjhUbtJl <J*3 g|Md)< ^U-9 %U& £9,5 iji ^Li^O ajt,i*a\l / ^M0^dhli 

© j) O mlazemna LjjJl \<yij&\ Ijbo/^Lo £0 4/Ua)l (±jji£>1 















OV 


jiHifl ititi 


m. 


4L4I j **ll gli tiUtfJI jjJarf 



^Uit Ji-dl j U& gi*JI J^U OJUy gUa£<>»(in 1s m 2 ) gUl£J1 (5) 
^iUi 4iiiM m 2 gii^l ijMl cJa-i uJs 

:^Ly(T) 

T = 0 (a 
T < m 2 g (b 
T = m 2 g (c 

T < m 2 g (b >* / wl$All 

T jL&n jjS' (w 2 i>jg <) m 2 g 6 1 &** mi 31 u> / 

. T < mzg 


4 j^u »j& gj$Jl J*JU J** gilaii ( m 1 , m 2 > gUliSJI j§l*U JUt 4 ( 6 ) 
L( JmMu gU <tf£OAU mi = m 2 nil ) ttki d£*» 2 l 4*^4 Oi^l 

g ^jUj (a 

g g* (b 

(c 

g & (d 

T = w jSf ujijj T — mig — m 2 g Jo* mi = m 2 



mlaz 


gUitJI Aljgnil d<j3¥t 


JUI ^ g**« US# <y$ly JrfU 






F # s *i 


*/ 


(m) U_LU 6jU-*i (7) 

^$Ly djL-Jl J.i.yi gU j$ULI 

g sinO (a 
sin e/g (b 
2 g sin0 (c 
\ 

~ gsin^ (d 

gsin# {a **/ 

F = ma auaavt / 

^ g sin0 = riia 
.*. g sin© = a 


mlazemna Lx^Jl I^jo^I Ijgo/'&o f&o jO/VcJI ssjji^-1 

















<jjw ^^>5 dl a&l OA 

£4>*d1 4 m$ 10 Kg 4*1£ jfyill >* ,^^-a Jaai ^jja 40 N <uuu2l &£&JI (8) 

t£$Lu Ms J»l*» j!m» g$£d aljw* wmaJI g* Mail ji>}l 

0.08 ( a 
0.25 (b 

0.4 (C 

2.5 (d 

Ms “ 0.4 >* / 



£M0£*1I 

F = f s = /i s mg 

40 = fa mg 

40 = fa x 100 

^ = ^ = 0 - 4 



F = m a 
10 = m x 2 

M = y = 5Kg 



40N lAjlat* o^ail g*a J> 2m/s 2 oj|4m Im» UM&i ION 6$all (8) 

^$Ly OjlJMe MU |fe*aJt 

4 m/s 2 ( a 

8 m/s 2 (b 
12 m/s 2 ( c 
16 m/s 2 (d 

8 m/s 2 (b** / 

:•> 

W 

(mg ) bju*4 o^slj ( a 
( mg ) ,> J2t {b 
( mg ( c 

j * 

ACjsitJf j\JlOA f^Qj JL>Co (d 

T = mg 


M*JI gli 4*ritt ^& 



-3 “ jhtrt Jjljft 4ZuD icj-fciJi Ui 

jLi t£Jj j i jl L*j 


= T-W^ ( 

T-w 

= ma 

T-w 

= mxo 

T-w 

= 0 

T = w 


mg 



A 


2uLrtfl mU?I 


OOO mlazemna LuJl 19 X ^)1 W^O £0 iO/’^LoJI C±J>£>I 




















0* 


jauii | 

gftWI y-tt) 5 Ja- tfk gU**** y*Ui 4JU 4 ( m, , m 2 yU-*JI j$UI Ji-JI ^ /Iga 
4 *ul o$i I jU m 2 = 2 Kg ^UJf |A«all 4l£j m 1 = 4 Kg J$SI fMfiJI aliS 4*aiS 
l>* 4£$LI 4fi$AAll -U JSU1I 4 US m, 4*SJI g4M 12N UjUU F 



Fi-► 4 Kg 2 Kg 



JL»tj pi— *•£ *j^-lS <jLwUi» jjt Uj / Jail 

mo^ = m-i + rri 2 = 4 + 2 = 6 Kg 


F = ma 
12 - 6a 

.-. a = — = 2 m/s 2 
6 

$Uk o>S* (jifi 4L* U^m J*a*j$ >S» gJfcri i^U^e 4 Kg 44£ ^ /2ga 
^ US J$aUi gUa$a£ 10 Kg 4UtS ffcya «SL*U UjJaiL <uJa£$ yj$ll alaA* 
Jj^y UU tyufill 54^11$ (nr,) (feaall yn J&iaSJI J*U* > I mi l ;$UJJ JSUll 

6 m/s 2 ojIaU J oa n j$UJI y* 4££4 aLI 

( j)4 )i *£Jl£2»-Vi ,»j5UJi Jl Uj / y|ul 

nl nr r r Ti=T ^, ^ ^ y jlui ^ — 

F = ma^ 1 <SjMi t>* 


F"i T - f 2 mia a ■ -'/ 



f s = 16 Newton 


f. = HsN 

16 = |4 X 400 ■> /is = ^ = 0.4 


© j) O mlazemna LjuJI Uo/^Lo go x>/VLa)l (±jji£>1 



















>1 . JUU teX irtJI 


mg 


jh 4 *<tlt 

&)m 1 Kg 4*1£ pm* /3yd 
I JJM Wdtf dull j (T) Util >\*M 

. 2 m/s 2 Jjy"j ^rtcVi (a 
* 2 m/s 2 jAo^Vt pii (b 




Lid 


(a) 




-T = ma 
* T = ma 

s 1x"lO-T = 1 x2 
T = 10-2 
T = 8 Newton 


I jd«l *>uI gUx <jJs 2 Kg ySU j a>l (20N) U&jIam Uul d$i /4gn 

4£j*:*» ^14dUll <uU» ,**11JUUI (a) 

. *£>» y« 3S JUa data!<jUI UljH! (b) 

. I' “N — 

a) F = ma + 20 = 2 a 
.2 


a = ^=10m/S' 

M 

Vf = vi + at 
v f = 0 + 10 x 1 
Vf = 10 m/S 2 

b)* = Vit + iat 2 = 0 + - x 10 x 3 

z 2 

X = 5x9 = 45m a^«jV» 

& 







2Kg 


...A *,t t 


>»,j3 iMI / jtUjJuU 

♦W»VW0AA1/ ♦VVil*>AA1/Jjlj*- 


§0 9 mlazemna buJl Uxo/fco ££ x>/^La)l <W£>I 















jMJaJt <jic g$J iplt <yJU <jA$ <U*il jfri m oUjI J < j> j> /5jh 

i^jyi w-JI ja^JI p* g| J*ail 

, ^ivi iIukj 30° suji4- (F) <>* I jj A i ij (a 

. Jj&Yl 3j^ 30° 3Uf£t Jj Jjiij*■> Jj->r 2LlaLtf£J { F ) i^aJU Lfrta (b 



dttjij AJlaJt aj* > jjSI -jl jij xllU. 2_i*tlEL».VI Jjl yl iu». (b / M]^i 


wmJI JUJjJ .FsinO jU 2 *j £9d?t iJU- 2_ N 20=»£Lil1 i>ah Jljuw ijUp 


Fsin^ 



N s w - F sin 6 





u J UaM <ijj>s 

^jjL. UJLMU </ll 2u^UI j-ii ^4 Jjjj jrU jU! 2u>m » i* jt 

Ju$> 2u^y> ^ uu> 4 mJ)J£ JB dJUt 

£ dUI jo^ 9 J* 9 g n i inU Ul> 

j* 2uU^I ^Ul UbLfl 

! ,,^ ... a A .t l 

l>iflr i WW— T mmv 


© j) O mlazemna LjuJI Ig^a^ol Uo/^Lo £« xj/^LoH <xxj£>-l 











lAfilau (>hJI 4il;2l w 6N IftjlM* d$A MdMii J*WI (jMl frU- 12Kg *0*5 $*»$/1o<i 

. 4*£j» >» 5s a» ^oJi 

F*ma46 = 12a ^ a = ^ = 0-5 m/s 2 / ul$a1l 

X = Vjt + - a t 2 = 0 + - x 0.5 x 5 2 ■*■ X = 12.5 x 0.5 = 6.25 m 

2 2 


O.t £Ui-dl§ (Mall \jtd Jala* gIS IjLi 37° <u$I>j JiU |M» g*a$/2g«i 

&j*J1 <j £>U g| Mi fOMiall J iifcfi U 

F = ma WsinO - f k = ma 

0.6 w - jut k N = ma 
0.6 w — 0.1 x w cos 37 = ma 
0.6 w - 0.1 x 0.8 w = ma Wsin37° 

(0.6 - 0.08) w = ma 
0.52mg = ma 
a = 0.52 x 10 = 5.2m/s 2 

400N UjlM A§ii 0.2 J«la« &m\ ^ ^is lOOKg yyfi /3gtf 

*4* t>* 10s j <u*>JI I ffithii ^*11 U 37° <y$l>j ^21 g* Jam 

lfc . c 



f k = x N 

f k = 0.2 x ( w - 400 sin 37 ) 
f k = 0.2 ( 1000-400 x0.6) 
f k = 0.2 (1000-240 ) 
f k = 152 N 
F = ma 

400 cos 37 - f k = ma 
400x0.8 -152 = 100 a 
100 a = 168 

a = 1!| =1.68 m/S 2 
100 


4G0sin37° 



X = Vjt + ~ at 2 

X = 0 + - x 1.68 x 100 = 84 m a^jvi 


§oo mlazemna 1x^)1 W&O ftp XJ/VxJI 















j^aLxJl Jl«aU I \mu£~k * 

U»U) / JdU» 

tijJalb la£j>»$ 4Kg <Ul£ ^ 4*i>ta ttb jj^JI *j&* <£$i j* J** H) 

4*j| j 44$ I / 12Kg <ul£ 

T = 60 N a = 5 m/s 2 / 


1000N ^Mt j 4JI J$4 1«W J^MU m gj^JI JaA« J4M £J*» 980N <dj$ 44 (2) 



>aI Ujttl <j$ 12Kg 4iJti£ f»*» IM> 4*1 «j Ja*> ^Strife oi^ 1 ( 4 ) 

? «Sj*i |il m 4£JI jli» m*»I 96N 4*11 ci 44 j£ UU m 44£ ^ 


mlazemna.comP»M m - 8 Kg /*wi 


^46 44 fO -41 4j 0.2 Al J*U« y-4 od«l cJa-» ^ f4»$* 40Kg 4US |M (5) 

$♦ JS (4j4d ^-Jl 441 w«*i lOKg <ul£ ^ 441 >21 »ll £* J4» °> 

»l « 41 >» 10s JU* ij j a nii ll 
x = 20 m a = 0.4 m/s 2 / 4$4f 


j^J! ■ j* 2uktf Il&4fl 4bt 

.VA.o.r.^tT ..v».womi /j;iU^» 


800 mlazemna LuJl I^jo^oI Ijbo/'iLo £& ja/V/JI ?±j>£>I 
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Torque and Equilibrium 



Center of Mass 


Center of Gravity 

jAUjaay* 

Rigid Object 

g^bJI |0 .all 




Concept of Equilibrium 


Conditions for Equilibrium 

ySHHkjA 

Torque 


Couples 



StH*! 

: Concept of Equilibrium 

iCj-2Jt j-iiu-j V LIjLj I «g m JLjuII u n ij jj» 2i4jti*ii» ji s-^^LajJI p —I jl 

jjit_dl I 4 jtr> Jjj ill '***• j.i-‘ Jji Lj*T 1 


< 

, < _ F 

>4-k» i£jLu*j (S-iii^t a^Pjil Xo-jLiJi ,£$2)1 3JLa»«* jlJtia jj£j Utile j 3 “ - ' t, jjjj.il ,_jQ11 

m 



JLnjJS 1 pt _ tj ~ i-ma Ja_>uj 1 Ci_jD LSjJ*2La JU9 jl jfjjt All*. 2_ flrii-^1 jt Jletfl USlui 

■ o(J5t AJU. 2Liit JJAlt 

. Ua^^Jt jty^U 

d i i n^ l jl & jjd ^jLuJ (Jui>tjt ajiijl* At ^jj! 1 AVyraa^J . J_/.tIA7tVi c_ jjljUl i£aj_u ^ aj 

XF=0 
zf;=o 
S F * *° 

^1 J^>. iS^^i pjJ-aJ I MjNSt^i «L ilojai ; Lutj 

h^jJaal jjpSLall aL>3Vl ) <j£-jw «Uab fi jjJ 3 pjJjUl jUi^l ^jLt jdLuUj ^jLuj ^j^f 1 

- iJLuf ( iLtLuJl t-i>44& )>^Vl aUtjVb fq-tu^Jl JJtU ^*11 ( i^LuJi 

_ i y = o Lg' _ 

3VI 4 Jj ( i^MbUUL^J ) jiJ^I SLJLa^ 4- P * 

■ *A^lj ^4-^*0*^ 


. y *<j <ii T1 aL>Ltb ^ 5 -dJl mUS jl EF* ulujv 

* i^-aU-aJI alxiU ^bSjl ^>^J» £>43ttl EF y 

. 4 i* ^$ w4 -? b * ^’*•***j L*£^ l ^23 E 


© i O mlazerrma LjuJI \^ joj ) l >\ ILo/^Lo £0 -cy^LaJI ^>£>1 
























cU^aJI 

Jim hMftl (15N) U>Li* Mil d^u UiU rinm ^jbd 4Ala« &jS JU1I J> /I JU* 




.(w)ojSllgjs (2) .Ull l >(T)dMllA»i(1) 

Cos 53 =- ~ 0.6 sin 53* - * 0.8 gl Uii 

5 5 

jM 

A-iitr i££4tt >3t^ (%-ujj4 

(w) ,Wt oij (1) 
F 2LLddVl AjjiJl (2) 
53 a 3Ui*jj SUittl (T) aill **i (3) 
■A_lJ jJaLij jir^l jrCuJS(^ll T JLuJl JIm 

T cos 53 JuasVi <uS^i 
T sin 53 i iuS^ti 

iSJl* ( ft 1 4 " 

jj£j^ I F - 0 •’■ 

I F* = 0 , I Fy = 0 

E F k i'jWI 

I F x = F - T cos 53 => I Fx = 15 - T x 0.6 
uJLuJI Xj^m jL>ijLi AuJl Ja>V 0*15“ T X 0.6 


0 * T sin 53 - w 
W = 25 x 0.8 

w = 20 N ajuf 


(wJ Lu) 


ji«vi ui^t 

mlazemna 



I Fy = 0 

I F y = T sin 53 — w 


= 25N 


JLwlt 


Torque I 

L*ili Jjwlt Ajj Jj^JI O' ( -»JJ J"*' OH 1 * ) (IMAH \j*44A» o* 


>i>j ^jUtfla ^_i.i f-y (Je, (*>j huuj*. lit 4ii ^ (j3*u o$jl2 t^u *is>gi 4-J uj^** 4 

pi 

. *L>oVl '2 -jLua f J*i Jj^ U^t-a 


, M . N 4j lbX>- JJ ZUALmI jAj £(**» (fcuia^l (aifc *>i)l AjjlA * * 

T =7x F 

. ^^jii ^asji ( F . r ) ^ <j»£e fj>t‘ **** 

. o$ilt jIm lUJfi 1 lii iii ,j*JI <J*)£aJI <jAb /gn 

/*I*I1 

T OC F i$2N jloi* £• bijJa wullij A^sil (1 ) 


© j) O mlazemna LjuJI lio/^Lo go o/Uoll q±jji£>1 




































































’ll 



. JUult j* L*JIJ*L> MawUdt* ijil* j*J-C jt JJL* { 2) 




jjy Ajulft (JjlSI J** 1 tft? 6 ijjtJJt ( 3) 

; g] ojZil j±i\3 3tf»jit ,jijj_tf i 

!T = Fl?sin{? 



: (£>*11 £ljj) a»all fljj iU^S 

ij-* ^-4 £j ^ I J dajjj p■ ***- 


K AOB jji |^»l3 CiJ iX* ^^JLc ^HrV> 

rcii.v'irj £sin0 ^l-u*_j AO j_u^i ja <<* j^^.h 

A^aji 


T - FtsmO 


mlazemna.com^rJ 



jaiL-j jju iaijt Ua>*& Aj-*JI J*£ ju Uj-Lc J"max ^j^Jj {1) 

■ 3 *max = F f ( a J£ui ) JtjjJJl j£*+*s Aj^lt 

- ( b J&£ ) J-* ^jjljjt UlSj Jjsj f JjJI *>**1 J»* l>>% UJu& (2) 


y = F£ - 0 Axoj ^ = 0 J>»** J 1 J=*i. j**j UiJLlc 7 — 0 f*j**Jl ( 3 ) 

• ((C) jsjz)8 = 0 



© j) O mlazemna LJI l<^o^)l Ijbo/^Lo £0 /j/^Ltt)l ^>£>-1 




































IV 

( a , b ) J£wf I L. 3LLut( J*2» S' 
^Jjjl JjjJLJ 2- JaJjJt £tlil J2l 

# 

. 4UijlLukLi tjCj-iJ * jJ^Uk* jl Ulc. 



(a) JSU1! / 



T a = F a sin0(^) Jli U> JJ>5 F a 


F c ajjsii ^ uj^j u* 


T c - F c .£ 


(b) JS-J 1 

F a ijttl »aTjj l*i Tb " F b (y£) J3lU>JJ>iF b 

!T a =F a .£ 




jat 2ujtt1 j-ii ^dJbJjjrujat ftJ* O' 

** ** 

bu> 4 .<iiiJjJlS |J3 3iU' jhjA* LiiXwaJ 

^uamU <y&j aLLm^M 

3aUI j^jJW Jj 2 ><umW aUiAftrillj 

2uk*2l wilbU 



...A *t t 

£ pwwwwi ’ 


mlazemna Lx^Jl I^jq^I Iju^^o f&o jO/VcJI ssjji^-1 
















(20N) 0.20m 



%A jufl fTlttl, 

b b*j C U* &Lilt o#JI jU*» 4 IS IAI/2JU* 

6 $a 1 I 0 *b £A gdUl f»>Ut jliA* 

/Jail 

• ajjatii a^f <jOjS^ ^i iuji^j djju ijijii .\ 

jr}-4 rln^tJl i _ y Lt L*AL>o1 F x = 0 ^LuaJBVI 

L^lj wJ I ajJaf 1 L#l jj jjjLi 

. 2u*Ull wJjUl£ ^boL) ^LLail jj43 

X s F v . f ^ = FsinfM' 

T = 20 x 0.6 x 0.2 = 2.4 N.m 

: jl^All »Uilj fgjfrflJI jL* 

Jf5 fjjLii a^ jjJG JjL>oj JL^Ij ^‘t.>- 2 l AjjLlU i£j2 ^3^3 U. Or 
£>**tt* U$SLa£ , i^in.V^ dJclilj J&>> i .iru^Kj £jj 

net T ( \ y i.ir-> L^jLuij 4 d^j^ii 

/net - Ji + Tj + T 3 +. 


S-fcLJI UjLoaJ jM^aUb* dbubSj^jJ,! fjjjbl jjMyt - 4&LJIu>£&4 bub^ jjjlU ^jbl ^am 


J$» Jt* yj ( <J&bril J*JU ) tfial j$*» Jto gljjJI laifoi 4 mU O 4 L 0 <ul^a»il 3JUy 
jal J*» yl$ g***ll $aii 4ii ^yJI F, 4iiill »$a 1I uhLi lib J&UI £*2 ( R t > jlabl bbai $i ^jUll 
jU —al (jrfUl J*ali yjto J Jtutfl $ai F 2 6 $M »ihU$ R 2 jball u^u $ j >h*rfl b*aU J 4 * 

F 2 = 6N,R 1 = 1m, F 1 = 5N,R Z = 0.5m ug U\ Z&1\ J*fr yfebygl J o>$LI ^ybl 

Jail 

tjfLui (Jj£j T ,^A ^illj Fi«>5J1 
/” ^ <Lc, LuJI u^a jL>oLj djt^ouV I j_jjJLj (JjLa^j ajV ) 

Ti = - Ri Fi => Ti=-5x1 = -5 N.m 6' *£' 
o$£j T 2 jA F 2 ijSJt 

r\ ■&aLu)I jiX r dl»uLi ^ * | jt-....vi jjju AjV ) 

T 2 = R 2 F 2 => T 2 = 0.5 x 6 ■ 3 N.m 

ZT f»j>n 4 .U. 

Z T = Ti + T 2 

=> Z T = R 2 F 2 + Ri Fi 
=>3-5 = -2N.m 

4£bJfi ujJa£ jU>oL* jjJLj ^Gfj^uyVl ■* 



OOO mlazemna LuJl Lbo/'iLo ^j 0 i 0 /^LaJI 

































J*Lu j£$ <U$la ^ /4JtU 

foLuti j-a*si m 6 *$!»* I oa /4 = °- 4 gM$ <** dfiiAJil 

/ jAl) 


^^3 i*jji >-iitj Ci > j '4- 

— ► 

fdmlt JLt jlO^t?* Jafl Aj = P 

—^ 

^LiJl ^JLt <J*3 Aj = N 

<UUJ Ja>Jij ^jVi ay ^ns^-vi i^s - f s 

ajj ~ Mg 

—> 

Y F = 0 ajtjiu Jjvi a»>ut 

XF x =0^f s ~P = 0 

f s = P f s =/i s N ,Ut£2».V1 j>3 

p=^ s N -- (1) 

XFy"0 *N-mg = 0 
mg = N - (2) 

(1) 2_(2) aj-sun 
p =/i s xmg -- (3) 



( utP*' ) ^j-^ 1 (2) 


IT = 0 


p_ j>u js > (0) aLLUt jew 


P^ sin# = mgt^cosd) 3 lc.l*ji i_>>i<i abob icUi ‘>^>^ 


/ sin# _ mg 
£cos0 2p 


tan# = ^9 = 
2p 


1 J_ 

2 jUs 


tan*? = 


1 

2x0.4 


1 


0.8 


(3) a^u. > 


tan# = 1.25 

0 s 51° - ifei ^l j >-i t^jVi ^L-ri J** a^jO e*^ 


O mlazemna IJ 14 JI I^jO^I IjuV&o jO/VcJI ssjji^-1 














V* 



i uil jPlJLa jJ_*i Lrt^T j jttM Jj i)Uw)VLl j|,,Udtb j Lu^Li J_& 

LjljllaVl j m 41 — ijLwJi “ $,UI ^U iL L ^ Ji* UAj^SEb 


CC-*E-« ijru-^ i- JljA>3 Ju*d)1 JmJI £1 JjuAtljj <>c jyiJil JttcKJ (1) 

Jai- 4) j a^-lj jrjiJil LuLu t3j2*U J*a 

L*\ fj-*fl <A-a <^i 3 i fc>a:rf b Jlab l^dti ftjj* . a>2Jl j*J-& spR.* rtl7rhj jrNjil fj^ {2) 




btJ-u jn (^ l^jI— au V ^ 1 ,^ty* * #5? ^ibj - 3 y |f$«3j-# ^ 3^)1 ( 3 ) 

f. ' ■'“ 

* jn±^3 (^jLuS ijgpKh 3 . tin^ >4 uV ^Lau! o}^ 

(jijjoii aL^iji u>&? f 4 jI jL>oU u>Sjj 4j)1jsJj ubi^ 1 jy^Jll (4) 

* jj L*aV I 2 LaI jbbb 

jrj.aJ-4J JJcwjj J^Lfci <-4 -Mj S-J>> I 4 JV io^ij J>>£j grjjJil jIm ^\SUj V ( 5 ) 


4-u£«u j £l jiJVI <*>£, 


* jjLmVI 4- d fii^Ujj aJaJI jli-L^a *L_ 4 sJjLu_i 

N.m {kjjii io^>j p>» o** 1 " (6) 

» j^Lcr ^LSj^l *>*AA lJlSjjjj i-uljjj 4£jj* 4UiiiSb jq-ojLSfcJt ^!a fgjjH jjLii3 (7) 




* 

d ^IjUi J&>j F £ij-»jVi tf3>* jt jm (1) 
T jrljjjVI^LS tfjS«M. a-j (u) 

- igj'iniH 1JLA 4> oIm* (a) 

total ” ^ 

> -~¥ 

t + 7" 2 - U^JUj jyuJt 4- oR3^ ^J^- 



Jjgt — a3a*sw ft^jjtati jttii 

jljjjJi jyw Jmj JJi aViftil l jUiu jl fljlrnny d.'Ja>^» >t 

—4 | - £3^ ?> 4*5v A# V ^ 

is® —* 



jMH Jh# 



Nil 


^ total = Ti + T 2 

U^MJ liijAjJt OaJt ^ J>\ = Siijll ^ 

J 1 total = F ( Ac + CB ) 

= F (AD + DB ) 


r? - ?■ ■ --- 


fj«r 

4 

Z3i 


jjai 

""-?JP5 


NH 


= FxAB 

T tota , = 6 x ( 2 + 2 ) 
= 6 x (1 + 3 ) 
= 6x4 

y total = 24 Nm 


®oo mlazemna LjuJl I^jO^I bbO/'iLo QO jO/'^LqJI ^±J>£>I 
































VI 



( nrj SUAfJtl u»L ^^vkij^s JJSS 6>^j jt j-3^ -i i u ^3* 

a_DS J_SJ-* 2_ F*>-£ Ujui*i { cm) -j M j-*J 7 ?$ 

4-'—» yLSj F = maJ-r^*»^ ^>>^j ( cm ) 

. * j j tA '} \ ^Aj ||ill» 4H£ L ji>J 

,^-Lfc j_a3 i^lus j-Sj- 4 i^usii) V*-^ 1 6' 

. iQl^tskwl . i n^» i aj& £>4 ( iym'>'lf ( j i d i JJS_>JLI >iaLLtI( j3^4 


11-01 jjiia jloLuu* j-^3 ij^^'- u> J-^- ( ’H M 'frJ I fil U1 

. 2JuS ^fSVl c ^>51 3ha~i Aic. J4J 


^jilliik 


\ ^P?Bii! £^SsgBKIli: rjj. 

i>j £>i 4 juu«» 4 . *>s 3 j <*-—*• t^ f Us>*>H a*** ,AP o* V "i. l V>h <> 

(G t ) «ja5)t ji>>* ISJbiSjJt aiA 0*4<*j iLuu 4- jp ( l nm'> J* j3i ) 1 


• ... 3 



JtdJI jS>ft oj>m 

‘ 4 -i—i Jir j & 4- i*“**eJ' 4** ij^y tr** 1 ^ 

4 . J_flj a ^U 2 t 1 j 2 Li«jL>rtlt f Lu*.¥t Jtfi jS>4 o*J (fcuiajl JSj jS>» * Kfrlt 1 oOAj 

: )l lr n . .. 

«UAd j£>» >& ^Jc $j fftMtftii s/jJ* 


: 

. tfcjfl u>i< jjj js ji 4 ** i*-**? 1 4- >* i*-V jai 

(LfcjtJlUl jl) jfcuaJtJI 4 i.Aft* J»fl jlS jJ 4- >* |«"“***J* 3S>4(^) 

, LiiD jli 



®oo mlazemna LuJl l^ois£)l W&O S' 0 ^±j>£>l 


































JJM (Jwtf li / if dfil 


Vf 


...a 



Kg/m (d 


: &k W» JS 4 4mm 1I ftjUaJI >i (/1 g« 

• f0j&ii yiiifi ) 

kg.m (C N/m (b N.m {a 


T = Fx t = N.m 


N.m (a W yt$aJ( 


Z F>1 

If >o 


>» (80cm) 


jti jljiJSJ Ibjb jiVmj by* 

* 2T = 0 (b XF<0 ‘ *T>0 (a 

‘ *T = 0 (d Z F=0 ‘ ZJ ’ = ° < c 
£ f = o . ir = o 

bjya* yp (ION) UjUto Lb 


(c / hI^aJI 


*4f<3) 

jjLu ( N.m > 6 $Ail db£ foy gb wUI 


T = F £ sin90 
T - 10 x 0.8 = 8 N.m 


C mi) I n 


8 (b 0.08 (a 

800 (d 80 (c 


8N.m W 


^Lb^Ub# gby Uyl fbU <imm >* j ^Lh ^ i(4) 

JjL ii ii bLohe gb yi^a JiF UrfbU JS jUm j IfcUil 


i 


2F (b ^ 2F (a 


IjJlu? (d 


-> 

iJiLQfV* jL>ij — (c 


(d W 






. yu oyJI = (jbsVt^su jyJI fjM&* 

( gjljS Aa.j,j jL* = jjilt iL^ayi ) IF = F- F = 0 


M»n <ub iUI j g-yJI gyl* ybb 4 m c yLdl JlyJI ti(5) 

** * 

u£Lu (b jjju (a 

ijJljuJM ASJj>* JJjAj-i (d LJULol (c 


jja^ ( a / yl^Allj 


^Liij V 4 . 1 tfiv t A £Y ujJjIi V jy.ajU 4 ^jV 


0 j) O mlazemna LjuJI LLo/'^Ld jo o/UoH <ajji£>-1 



























vr 


jii 4 <a)t 


O 4UUI M* (jjrfl |>A ^J» J&tfil 4»5i m lA*i*S 4MiU*A <ti*f (6) 
^1 jU yJUll lAfljia 444 4loil (jifi U 44 M F 64 * U*a ^ W J*M& **>¥ 

^$Uy J 4 AUII M <y$ljd$ *i>4 4«ll Jam F IAjI*** 

2 mg (a 


£**04*41 





j^m 0 <Hadjll ^ F — 0 1 ET = 0 

\ = 4&UJI UjJu. abuU jkjyJt '4 JUoa« 

SlcLJI Uj2& ebu' 31a** 

F € = mgxi ^ sin# 
F = ^mgsin^ 


2mgsin# (b 
2mgcos# (c 

— sin# (d 
2 


H^sintf (d ja/ *ll4*ll 


<yyu 1 4444*0 ^>1 Uli 



Ail 4a»2 ^nlj **-* ii J** ^aU^j (60N) j>i &*** (7) 

UMnUi <y^lj J4UII J*a 4 I g i wii 1 1 1 4 ni t ( 80 N) IA>Um 

45° (b 37° (a 

53° fd 60° (c 


53° (d ja / 


-: £ 1 lOj) III 

w = 60 N ^ Fx = 80 N < T -Oil ^a 

Fy = 0 , Fx = 0 1 ^ 1 1 F = 0 ^jubvi jtiiVi 

mlazemna cornP^M^ # 3 uj*># j*** t^ji ji>o 

T cos 9 - W = 0 auj>«Ji ius^t < F - T sin 9 = 0 suaivi 


80-Tsin# = 0 
Tcos#-60 - 0 


( 1 ) 

■( 2 ) 


** » ..■'■*! tj 


80 

60 


sin# 

cos# 


■> — = tan# 0=53° 
3 


j^y- J&aJI iaftil 6 N ffeM 



Ml J> ^ 4*6 2 m *44)94 ( 4 N > *Jj$ g iibi 0 54 * ( 8 ) 

-* 4 - x ► 


0,8 m (d 0.6 m (c 0.4 m (b 0.2m (a 


0.4m (b ja / mI$a1I 


F,X = F 2 (1-X) 6X = 4(1-X) I 

6X = 4—4X 
10X = 4 4 X = 


6X + 4X = 4 
4 


10 


= 0.4m 


rnlazemna Iji^Jl IXjo/-&o ftp xj/'V^cJI 

























JjUll | 

***** J“ £ * h i m l ^5 4iiail (i J*UJI U*i >*j $1 um ^1 F a ©$aJI jl**W /Igt* 

J^UI JS*Jli>g*4l20Kg 



du&Lull jbGb fjJjtfl = B^LoJI l_* j-^- jLmLj 

W = Fa^ 

20 x 10 x 1.2 = F a x 2.4 


240 = 2.4 F a 

F*=^ = iOON 
2.4 


/ Ml^ll 


s>* £*** j|UU JS-JI J» 4**» US Lflil j>u joiau* e$J i$* t^y^J fUfi/ 2j- 
Mdi£|jU20 Kgg*Ul4i£$75 Kg fUfllf jUm$ F* t 1= U*i **11 d$fl 4*U* 
tjJSil d = 2 m ^ gUdJI up$ 3 * 0 ^ Jl £$U jmu^I tBjiaJI <>* <uUll 

♦ f l Fr | .^ 5 m 

£$*JI j>>*rifl J*aJI 4aU^t 6p$lf F L e$*J| jI4m (a 
B j>w3JI J**il <4»U*I djdW F r o$ai» jii« (b 


2 m 



3 m 


75 Kg 2QKg 

( AQ>« 


inna.comi 




<■'_/ 


j>** u* w /Jail 

4 M| |fe >4 jit 

ji-vi ^>u = j&'x t ^ G> 

Fr ■(■ Fi ~ 750 + 200 

| Fr 4 T l = 95 G N „..,. ( 1 } ; ;|| >; !l 

<—}jj nK r* "• 2 LcLuJ) L^>oLl fjjjJI JjiJJii) ( 2 ) 

Ah*|f£ -> J* £*tf« £bi jt 21m~yu £• A <*j>il jp** j fc 4 

F L x 0 + Fr x 5 = 200 x 2.5 + 750 x 2 

5 Fr = 500 + 1500 
5 F r = 2000 

F»=™ =400 .( 2 ) 


(i) M 2 ) 

400 + P L = 950 

F l = 950-400 = 550 N 


SO 9 mlazemna U^JI XJ/HjoII 























uJt yJoit <ttjia ***ti ( 5m ) <U$b £$i sjajLS 3m fttijl iM ^ /3g* 

eMI iu* O* W* J&-J* *** gfl^l C^- *> ( 4.7m )*fmi±s J&* 
j*$| jftLdl JlSik* 0$*$ f»A* gfljd (120 N ) fOLnit ( 680 N) 

. ^UU >511 ^jkll| gfl> J-! f s ) JU-il »$fl 


0 jUov/JajJ 

„ _ JjLm 4.7 

Sin 0 a -- = — 

Hi 5 

.*. 0 = 70° , cos70 = 0.341 , tan 0 = 2.75 
F s (^Jld».vt ijs)- Rx G ,J V J** Aj) 

z Fx = o U'>^ Jj*' ^j^') 

F s - Rx = 0 

z X * o (ujijitf o»>Ah) f 


R„ £sin70° = 680 x 


tan# 


R x x 5x0.94 = 680x4 



>» A dViri'i j (*AxuH ijji £*H AB 
j«dii jj .>* Rx • uii AC 
tUUu^Vi i*3 g»ji AD 
afc 3 

tan# - -jff-i.!' AC = —- ^u—Jt jjj ^h 

AC tan# 

AB :* 

cos 0 =- •* AB - cost? xS^-Jiay^ 

5 


0 = 70° 


- i — 


x—x5x0.341 
2 

R x x4.7-741.8 *102.3 .# 

R x x 4.7 = 843.1 

f g = p= 843/1 _ i 7 g_38 n 
4i7 

j** + J * j - ^ 1 —J&i4 4jtL>l jlSUVb 

j*u* 


Ms = 
/4 = 


179.38 
680 + 120 

179,38 


800 


= 0.224 



Rx ip* J- 1 ^ R J 1 ^ 1 <>* A) 

yijVtj (U-ji oy -aic^-vt «>t 
,jJ*l jl-lasl' jV > 4 -» = Ry 


600 mlazemna LuJl W^o gu) jO/^LoII <^j>£>I 



























JUI j JM US *«U*4 4* MM griiUM &J yJs jU* ^ 4grf 

. 4a$l800 N ^Ull 350 N Jj*j| ^ 464 M <J >£*$ 40 N e*UI jj$ gl5 

. £*UI <wUall Uu ^all F_l <uJ£*aJI a^&JI (a 
4“l C^i £>M JS-ill ^ L a*JI (b 

/Jail 

Ji-VI jm ^1 = jm 


Fj_ = 800 + 350 + 40 

F ± =1190 N 

Wf x Li = W 2 x L 2 
350 x 2 ~ 800 x L 


L = — = 0.875 m 
800 


X 


I 


2m 


7 T 

40N 


350N 


800N 


jlaa j J*ai to*i>» <-UUH <Ujbj <uLy jUa ^^y6m <y$b g^l J*yW ^1 g$i /5 jn 
(300N) djlii* Jtf wriUll JSUII J jm US £*UI £* 37° g«ai$ 

ImjJI J*a J» T aUll (a. jI^mU 
C$111 Ja**l ^Sc R jUail Jai Aj (b 



nna.coml 


2ij> 2UM /Jail 

SlLaam 

jLaJt - jmJI yJI 5 $aJI 


T sin 0 = W 
T sin 37° = 300 
T sin 0.6 = 300 

T s - B 500 N JajjJt jL T dull 

0.6 ‘ _ 

R x = Tcos 37° 


R x = 500x0.8 4R X = 400 N 


R jljL>tU JmM Jj 


...A *\ \ 

aJI h 7^14 j* aAnuUI udbl 


mlazemna Ijyjl I^jq^I IXj 0/-&0 xs/VxxJI ssj >£>1 




















gfcal J> 


j^ -‘ H Jaa2 J** 4aU$4 £la* 6 Kg **££ fQ«ia ^ 80 N UjUa* <^uul o£B /6gn 

£iall ^1 ^ J*aJI Uy (>JI T a*ll o$ft olail* jU*»W 

g = 10 N/Kg J**yJI jMfil ^j&nt 

/Jail 

t£$l 4 -d£ j -1 f\ J ‘ y} I 

J>iL2Jl £• 0 lyl^j Jjllt UAH AjJ T (1) 
10x6 = 60N jjj w (2) 
80 N i.r» vi i$ait F (3) 

Tcos<? = iuSjXi 

Tsinf? = 2L*2iiVi 
jL^\J\ J\ ijoll 

Ji*?» ^1»jd)t = J\ S*£Ji 

^ r ^t li 



80 = T sin6 . ..[l 

6O = Tcos0 . (2 


— = tan 0 
60 


tan 0 = 1.33 


•• 0 — 53 j^jjLtui! 

T sin 53 = 80 (l) ^ UjI** 2_ 0 3Uj* 

80 


T x 0,8 - 80 


T = 


0.8 


= 100 N _l^i 


mlazemna com 


1^1 JriU» 



^4*ail ,>» JS ^ T a-*ll aa$l JUI 4 USj 200 N ojUa* Jjy /1g* 

(jjciii / Jail 


IF X =0 , £F y =0 

Ti cos 53 = T 2 cos 37 xuaavi a^it 

Ti x 0.6 = T 2 x 0.8 

0.8 „ 


Ti = 


0.6 


(1 


Ti sin 53 +■ T 2 sin 37 = 200 
0.8 Ti + 0.6 = 200 . (2 



0.8 x^T 2 + 0.6T 2 =200 
3.2 T 2 + 1.8T 2 = 600 


(3) iL wjmIL 


© j) O mlazemna bjl \*ajst>\ Uo/^Lo go ,«/VLa)l (±jji£>1 

























...A £t l. - 

T an 


j*A jLtf Ij / ALw^I dlj£t VA 

5 T 2 = 600 

T 2 =120N T1 ji^jy{1) 

■•■ T ' " 3 T; 

Ti = 4 x120 = 160 N 
3 



O UJt UUi O ^ 50 N <ujg 'ti-'iA 1 2 j* 

JSUJI J> US uumM ^mu 4 i>i^t jaUU 

_ _*>UI! <>» JS <> A*JI A* 



aa$( A Ujjalt Ji Wi <u}£ 
Wi = 40 N , Li = 


EF = 0 


0*« 


/3g- 


B Ujkll W 2 jIaU 


6$All jUU MitiAlfW 

2u>ax^t/jAj| 


N = wi + w2 mlazemna.coml 


0.3m 


0.4m 


I T = 0 


W 1 = 40N 


W 2 = ? 


<Lc.LuJt u^d£ _jI *'! —'»-■* = <LcLuitl jL»uLj at — . 


W, 5 W 2 ^2 

40 x 0.3 = w 2 x 0.4 

W 2 = 40x0,3 = 30 N 

0.4 

.-. N = 30 + 40 = 70 Newton jitsiuai i^i 

-»is 

UijI aU<U£ jJa ^gii 1 i hi n fiiit 200N 6 m <U$b AB <UjJa ; AA c$l 

JaiJI Aj U$ ^ U (250N) £A B AmII Jai Aj jlS B U>fall £* 2m am jit yflA« 

A>» AmLI^ 


O mlazemna h^Jl IXo/^Lo go jO/VoJI ssjji£>-1 
























v<\ 

<yylAd ibwuj (0) <4tt*JI 4^)^ ^J*l J^iUi jUa* JjoU gj$JI <U * WUv <U*f ^j** 

8N UtjUi* <Uttl 6$a U jUI <uU*JI ^ *>f Uul gukl i>ul Jl <*jUI1 

<UUyl$ JaaII Jai Jj a* 37° jliall* *kaJI >y 4gj>Jf wj^ U wi>li 

(i) ZF = o /tM 

ZF x =0 


i^i^ii JLiiVt j*ai j_> 

8 = R x 
I Fy = 0 

' j ij Ry = N l.^ti i^ 2 Ji 

(2) 5uLuJl ■_/>*£. ,^c aLvoLj Alia*'* = SULuJt ijjZ* aL»iU ^l'"* ** 


8 x -f cos 37 = N -£ sin 37 
8 x 0.8 x { = 0.6 x t x N 

6 4 

6.4 f = 0.6 £ N -» N = ^ 11 Newton 

0*0 

I JjlclK jj N ~ Ry 

R = lfl| + Kf" = V8 2 + ll 2 = VG4 + 121 j*jji ^ 



R — 13.4 Newton 

R y 4 

>^1 jj»Uui tan 0= —~ - 


0 — 5Z J*iJi aj jL>uI 


60°<u$lj jaj&\ ££ {wai B ^l»l 6*$+* loti* ^ «jfa AB +** /5 ^ 
jlMlI J*A Atf gfljilS B jOLJI Jijb d&i*5iJ d$i jUift A* 40N fOUll jj$ M 

. AdtaUI 


A 


/Jill 


(1) 


Z F* = 0,1 F y = 0 
I F x = . f s + R„ = 0 
f 5 = Rx 


ZF y = -w + N = 0 
w - N 



(2) IT = 0 ^jLuj j»j>n ‘<iw. 

iUiUJl kjjit pjjjdl 2 — A^LJt ol>iU 

ir = W (^cos 60 } - Rx ^Sin 60 = 0 

_ Wcos60° _ 40 cot6Q = 20x0.57 
2sin60 2 
Rx = fs = 11-52 N 


R y = f Sj ia*Jl 

Ry = 0 £lft ^ U( O' 


mlazemna Lx^Jl I^jo^I IjuV&o f&o jO/VcJI ssjji^-1 













J^UJI jUaJI ^ 3m 400 N Uy>$$ 8m Lbl^b AB *L* /6jn 

CBJ*aB 4>UU b*>» B oijlaj 200 N *i$ Jti J-a*- A <wUmII >» 

Jai Jj£ Jaall jm 4*§l 4*aJI £* 53° A$lj fr*4i§ jlaaJU Ja« 


/JaM 

Z F* = -T cos 53 + R x = 0 2uaiVi SuS^t 
Rx = T cos 53 . (1 

I F y = T sin 53 + Ry - 200 - 400 = 0 ibj^i sus^it 
T sin 53 + R y = 200 + 400 . (2 


/4fe*U 

T x — Tcos53 jlwJi 

T y = Tsin53 3 lu>«£ 

Rx 2 — jjOxS J « 4 t J *iJI Jjj 

Ry 


ZT = Q 


“ iLfcLuJt —ijJac. isLaCiU AJL 


T sin 53 x8 = 200 x 8 + 400 x 3 
6.4 T = 1600 + 1200 
_ 2800 _ 

T = - = 437.5 N 

6.4 

R x = 437.5 x 0.6 = 262.5 N 
R y = 600 - 437.5 x 0.8 = 250 N 



R = ;/?2 + Rj - V(262. 5) 2 + (250) 2 = V68906 + 62500 = 362.5 H 
Rx 

T ... 


tan 0 = _ y = 0.95 


-» 0 = 43.6 



^1! 2u^Ail j*Ai tjA OjJj jpu Jl\ 2Ujill tin jl 
£u> ifiapasii I ^ Zi\l\ jti UJlaoju 

3 ^amJU aLLmVI Jl£> 2 b?yi> jjA 

SaUI jjjJw j.* ■ujAUij 

udbLs 


800 mlazemna LuJl l^oi*L)l W^O gU) 




















^>41$ XM\$ ojullj JmJI 



Work , Power , Energy and Momentum 




Gravial Potential energy 



Work 

J*£» 

Elastic Potential energy 



Power 

Sjjutti 

Chemical Potential energy 

a£*\[ ifttuti 


Force 

Spin 

Conservation of energy 

SdUalUatf* 


Energy 

tfUoJt 

Linear momentum 



Mechanical energy 


Linear impulse 

JaM&M 


Kinetic energy 

A^jAJUJLLJI 

Elastic collision and inelastic collision 

jjit jjJC fjLtfil'j yjtl piLaiJt 


Potential energy 

UiUolItttkJI 


Work Ji^ll 



mlazemna.comp * lpL$ju4 ^J^-Y jl 

: J4AII uk ttUI 

( 3j '~' — ) («-“*»• f ) 

L*iUs ( b *pi a ) j-* X ^<j‘ 

, JjLU/ 4.jlf 


FsirW? 

* 

■ 



X 

, 1 ; 

> ft/v;®*? ij-‘ v-jc- * 


- X ^jdLL— ^ >J>i 0 F 



3u*j - <Lt«ai (jyu£jp* aJjL« y l& •—^-^ 

Fcosf? 

Fsin0 

F C OS(? 3L2iVl TuSjH yli 


if 

0 aU^Uitj 1 ^aL»ijI yV iAixu 

W = (Fcos£?).X = F.Xcos0 


• : %s>. -j fcrras&s&V **4: 


wjilll " 


®oo mlazemna LuJI I$> 0 ^dI W^O £4) jO/^LaJI <^J>£>I 













































jJL* JutftS / 3Ufil At 

/ LytfUj Ja^JI 

■ jrj-j ( (-) } wjjiJ'lj U^dUj Jiifl uBj-aj 

—^ ^ ^ 

W = F. X X , F 3uji jji 0 i 3 l>i jVt X * ij»ii4 F yu*> 

W = FXCOS0 

/ J*4II JjU» Ja ti 4 a# ^UaajU 

Joule (4 . <jjfcU J£j ^Ull f>Uai)l L (p4 . 4jlU>jj 4LUiJLe «Llo£ (1) 

jAl • 1 ^ 

. tj$Sli 2->-1jV I j «£d}< (ju 6 JLylJJI tjfeviJUMJLi (»i,>i^tJ1 A>Ul aj^il JauJI (2) 

j=g 

4 asw «i^u £>dt <$&*• J’ i4U ® ( + ) ¥?>• 0) 


j9 : ; ..’T:. ^ :•; ;,j; 

4 a*sMr 110 * ji u^ 4 : H J»*)l (y) 

$. ilBpSP*^' ^'^I Bfflg J8? 



|l ^ 180 ^ 0 ^riuLVI ^Luj^bjf 43 d I, lUL d>» Vi 

w W Oj£j Udi£ JJLriJI (^) 

X = 0 ^1 Ui 1.4Jr ji 

(sutjvtoUo* ojJOj um^ji a*Mjtt i*au $v) ( + ) jiin jiis^yi ^i ,<u^ js (3) 

(“ ) Jawfl (jli JdwVI (*i (4) 


. M' (1) 





3U*ljYl ^JLt L£jY 

4Jj Jult jV U3^i w " j vj 545 j Jjddtui (2) 

cos90=0 a^ijVi ^ 

. f LfiV d» jJfiuLj jrtW*f (3) 

cjJjX 4jV = JJtiH 

X =0 tf i 


JU0 ititt hU^M ^4 4^1 4Aril<ti wAJtfl 


®oo mlazemna LuJl QO jOjAL&}[ C±J>£>I 




























y flJr AT 

MMftl ji-il 5*30° <u*ljg F = 50 N 6$jy wb>^ u*«M J*j/107gfl1 JU* 
. g**JI oUiU 3m Ujlii* Aaljl **£ <ut£LI 6^1 J*t <>» j*4l Jfcidl 

.-.-____ / 

W = Fcos30X cos# 

W = (50) (3) cos30 cosO 
W = 150 x 0.866 
W = 129 Joule 



M g£u ^ill Ja**ll jl^i* Ui <4o^ii £-Ja*«£ fgJ 


|M» ii ey$LI o$a!I jl $ 1 / jr«H 

. *JUiUiA 

/ 


W = F .X = 0 X 


yJtai Jl 0.65 m Ujltt* feljM* 710 N UjUi* JU-I J»» Jtttl gilj/1 07gfl2jU* 


e-b 


ai 


I $&W iftniM jni^lt§ fcijJI 4 *jni 




UU i*\#\ 

(b *JU1I ^ (a *M i Jfiai 

» /Ml^l 

1 (a 

^Vl „11 SL^tjXt uJ**' i>2JI ~H>Z* 

COS 6 — cosO - 1 i^t 0 - 0 W' faU Xyl^ll jli 

W = F.X cos e 
W = 710 x0.65 X cos 0 
W = 460 Joule 



(b *11*11 

cos180° = — 1 0 - 180° (jii 

W = F.X cos e 
w = 710 x0.65 X -1 
W = - 460 Joule 


600 mlazemna LuJl I $4^)1 W^O £4) jO/’UxJI <^J>£>I 
































jaut ij 3 dldkal 


At 



a X 3 Wj 5 ll b 


I I li.A <Ti tl M ^ 

ywwW'wa* 

jiMI J*xnUI 

X suijv js*j 

F JJc*i y i 

—^ 

b 1^1 ^ y-» J^jjlL* X 

- JauiII (Jump % titbit ^L^Lutl Jt AlLiLj dj^allj 

W = F.X 


/ i^jiJbll J> o>ijfr» i ftAftJ Jt iiiJI 

ijl J£ J.j.LWu f4^b 

* <j A 1 I J mJSJ 4jJL>» l jLz Aj£ Jy4 jjs U4UfcJ*lJj 


A-i &*U| iiJlJ «j-y £*» (>ul &by ^is J*» M^y gdi* /107gfl3jU* 

•*i ^ —a 5m 4^*41 i Uli 37° *A X ^1 ; *aU$ J*4I j- <y$iyi$ F 
a^ &*l* j*4l Jteil f *41 a$i jUa«W 20N ^Af k ^>21 ^1 

oj 2>2I d&*2l a$* 4btff$g . 

LLyKJ U-lliw^ _j^i 

i^Co LLwJ jjfJJt 2- glA iQjl^ iLc, jnuP l£J jJtTu ^gji t f rnf I pi Uj 

S p x=0( JjVl 6*5tl ) 

W = F.X * (0).{X) = 0 
Fx=f K 

W! = -W 2 

F !>$2U aIXJ jiili ja Wi .v.-- 




^V^iVl i£JtCL».Vl ij3 AJijj ^ail J-Ati W2 J 

F cos 0 = f k 
F cos 37 = 20 N 
F x 0.8 = 20 N 

F=|^=25N 

0.8 

.*. W 2 = F cos 37 x 5 

Wj = 25 x 0.8 x 5 = 100 J 

W 2 = f cos 180 x 5 = ( 20 ) ( - 1) x 5 


W 2 = -100 J 


© j) O mlazemna buJI Is^ul ILo/^Lo £« /yUall <±jji£>-1 
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: Power: OiMlI 

Ji£Jl jUuV JJUtl 


Power (Watt) = Work (Joule) / Time(S) 

P = w/t 

( Watt ) Joule / Second tJ" 125 (♦) 

- ( horse power ) ( hp ) *4^' ^ ^ ^ ^ ***** 

1 horse Power (hp) = 746 Watt 

3Vv i> j~t t JjaSli jfAj Instantaneous Power 3. 4^ (*) 

. I ^jJt 2Lu>«JJI uji) l» * 

, 3ljoii asiwb ^Imj p. ajt^m Jjjan Ajj£ *>2J' ujja 


Instantaneous Power 


work done (Wj) 

Time (t) 


—> — * 

F.X 

t 


(SL.JcWiItt ^ '- x i^ 

' t 



0.7m/s Aiiti *SyM J! £*i* 1 4* 0*w Jam 


/4JU* 



20300 Watt itoatU JrfUil ^$*11 4L4I U»>Mi ^1 OjMlI Ui 

^rllazemna.corn^^(5M* ,,l J *** 

uM 

0 4L»tjVt bijlJl ijlfl 


1 Energy 4M 

jl»Jl Ajftilj# ^4 


• ajuis asiiij sus>» i-sLia (%^-ajj susbiubti aiiwi ^ 

* iuUfcfSIl iillatt lillaJl ^ 

* AiLbJI ( 5 ) • ^L^UI-.iU iiUalt t 4 ) 

- 3 UJ>«Jl SLaUalt W 


©o o mlazerrma LuJl I^jo^I W^o ftp ja/^LoJI ^±j>£>I 

















jaw y^ajJ 3li£t 


A1 

: Kinetic Energy <yS>^l <tfUalt 

* U rt ^ * r “ ijL.Mii H^aLv ajS ij** . 4l£>* ujuij IflSXUj ISUaJI ^a 

V^n . (^i ^| uj>i| . mS>JI «iUaH 


Kinetic Energy (KE)= |mV 2 


W = F.X 

—> 

F = m. a 
.*. W = (ma)X 


V; = V‘ + 2aX 


JOLlle J^l Jaull iu>jj iLjSjjjl SJatiaJl ^ilJuj 

!(MlUl li J$Lu JmII mm) g- 

/jAil 


-( 1 ) 


X =( V f 2 -K 2 )/ 2a - (2) 

GT^ (1)4rX 

W = (m a ) X. m - af g-' /2 I *| 




W s (ma)X i* ‘ m( V f 2 - VV 
2 


wjlpil^-irn r j 



1 W « KE f -KEj = AKE 

aLirt- M Ji-oJl yt 

\Kk£ <LSI <t-J-3 Uo ^jUjlU 1 iL. 

£<-jL£ tit 1 <uj-53 /Q'M yl l.AV*^ £_* 

ISjj^Jt i>L>jV 4 jlu£Lm CuLS tit & L>oL» 

cCjL 2& V illj ^km m <tj A t i ■*■ 

^Lwd KE HUa 


Kinetic Energy {KE)= ^ m V 2 


mSjaII Ailhll jtiUe UU <jA /^i 

I 1 4 MJU loSj^fcfl 12LU!t yifl 1 2L&mi y^jLa 0* *’2 

(W -ucs (1 ) 

- 1a JM* (2) 


®oo mlazemna LuJl I$jOAoI IXo/fco £0 jO/'^LoJI 












La**ft CJl^JI ^ic 0 jL«til V ^U Jam <*Ail gtfjl ^s dj^i 2000 Kg lfc*i£ o>L-*/5 JU* 

: <jdUW Aft J^aUI j US 100 m <uLm maIaa g! am t iiiij) iii 20 m/s wyfi 

. 3LS>>tfl 4311*11 ( 1) 

. ijUuJi Liijyi * A^a «oiaj JA-Jt (2) 

. Outi* L$ji JjjJWIj AjL^Jt £jy^*c. i#j 4)LA$3 (3) 

/^i 

( KE)i ijitjOjVi JuSj^sJi iiiiar) - ( KE) f iuiL^iii aus>^i 4iu*ii = A K E Sus^i aitUi 4.^-3' t 1 ) 
AKE = (KE)f - (KE)j 
=|mV f 2 -|mV j 2 

= -x200Qx0 2 --x2000*20 2 
2 2 

=0-1000x400 

AKE = - 400000 J 4.>^ai 

. AKE ajt 43ii»n 4- - w dJisia-vi ijZ <lU 4> ji4ii (2) 

W = - 400000 J 

. AKE 2uS J*js 2jiui( 4. .^tAAII = f k xCosf? AStiu gJtf! JiAJi (3) 

AKE = f k Xcos 6 
0 = 180 
cos 180 = -1 
KE = IXCosf? 


KE = f k x 100 x - 1 



F k - 400000 = 4000 N 4Jl£b-Xi *ji 

-100 



: Potential Energy : AislSJl 4iUal| 

5UA jt tjSUl fyi Ij (fciiiatJl 4- 4jji>»4i 43tl»H ^uuiS 

♦ (jtt (i^aAJ 

^ *] i■» ■ ^ ^ ^ jlal* i JUU1S 43 U* (3 
. 2u»is^t 43u**i (b 

GPE ( 4M§1I ) M 4d»&» kltaa (a 

* ^LuAbtJ* ijS c.ualo.1 I tfj iSLtaJ* 

GPE = mgh 




■ id^_$d % *L3LtaJl 


(DO D mlazemna LuJl I$jo^)I IXo/fco ja/V/JI c±j>£>I 
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- L^7mti pdjVl JIpiftl 3JUl£fl 2LdUaJt b-jLiidt^ 

4JLcj 2 lUI£ UU* ^JIUj iUaiUJf wV^jUt jU / jflJu JA 

# 

* A-<J> L)^£ 2L2tla JlIjJij cjUjJj^jJI jjt - A V * ft, j \ j 


3 Kg 4*Jfi wUil *«-»)» *uiUI JU» j ijlBiill amISII jyUatl j jtiii I W>I>I /6Jli» 

g 10 m/s 2 2m {liijl ^ jgjtl u 

( gA£*jYt j h ■" 0 ^1 jLLoiYt m* ^^jVl i£jlLmA j «"** /HP 

h — 0 yijVl fjjpduA ij£ Juiillu}) 3 Lm 1£)> UlLfl Ia.i'^j 
G PEi = 3x10x0 =0 

2m £lijjl Jua iLailaJ I 

GPE 2 — mgh 

= 3x10x2 = 60 J 

>*> A GPE r>^.>U au-ioi 3 l*li*ii 4-^JkJi .'. 

A GPE = GPE 2 - GPEi = 60 - 0 = 60 J 

/J^-l 

iiitjt ji 2m ^U3jV« jU«yi jt ^ic. JjL.ii jiitt j*. 

. 00 J t< inni Sts jjt l i^jLuJ 4_i2lllit <LmL£II 

(AjiiUiii iiLiaJt) . GPE-t = mgh = 0 jUu*vi 
( ijiai v h o' jLj^ jfi ) GPE 2 = mgh = 3x10x2 = 60 



A GPE = 60-0 = 60 J 


* ^Lio^VI jLu^l jLt il<1ijV 3 lUL£J 1 3JatU1 £Lj jill* 


ITAi I 


: Elastic Potential Energy : 4ij^j 4*l&ll <uUall (b 

* i>*lt J-JA X Jjlall I jlJLos (jdjlj i-SjJo 4r jl ^ ■■*■>»■, uijui j* 



EPE = ^ KX 2 

2 

N/m 4 hL*jj o«jUf i QjD K 
Jllji JjXj 4-jj*ih X 

Joule J**JI yA 2Uj>aJ ALjISjJI ttlkJI uU>j 


mlazemna Lx^Jl I &x&>\ Iko/^ ££ jO/VcJI 





































g^^LislIOoaU 

J*)j£ ^Ui jlitt 4tfjb Ail wud 200 N/m <w a$AJI <ay£ <>**« jab / 7JU* 
0.2m UfajUi* 4*ljl giuUJI g*£ g4»l ^1 *>U- ^ £$**» 2Kg <4£ ,***>21 

<ut <-yfcll 6^1 illjl am M1 JUul U 

/Jail 

Sii4ajJcJI <UllaJI = 44 U? 

ERE = KE 

1 KX 2 = Imv 2 

2 2 

j (200) (0.2) 2 = \ X 2 X v 2 
v 2 = 4 

v = 2 m/s (i^ 1 

^ Ul^SSI JrtAo jLm a dJaiy g* g$Ul g* 5Kg Ifriilil oj£ ***!>! / 8JUe 

. 10 m/s 2 «£jL*i^j2l JntillglUifC , bgj ihiiilloj£11ul J-mII 

JL ft * /Jail 

1—4^ I a jL ILgQ iUJQ iXil I 2LUISIH ^LflLUJi mLu^ jLL^ (1) 

* 

h=0 jU-uiVt j”jji (jjijVi ^ 3 IU/> jSLJj Lul>- 

^UtSLulSUl ^L^UaJl <Lr^ri'*» <jjjLjfi ^ * ^LCr j-uJ^ wWsJ (^) 

k I a UJJ 

. 1*311 ^>11 '4- *jCrttCjtl 13tUi = ^UOjVi jij^l 4. SuC/iltitt 13IUt 

KEf + PE f = KEi + PEi 
~ m vl+( mgh ) b = ~ m vl + (mgh) a 

A * j 

^x5xv| + 5x10x 3.2 = 0 + 5x10x5 ; 

2 D \ 

2 - 5 vj + 60 a 250 •* V = 1|5- = 36 

5 

V 2 =36 

Vb = 6 m/s b g3*tt JLhc. £>Ot 3Lft>L. 

, C . b (jj*3jll jjj 4211*11 1*4>- JjjU |3_> tVi~ i 14 jh i *>i i'> C 1 tin ‘ i t I J-ic. 4«>uJI Ut 
KE C + PE e = KEb + PEb 

1 m V 2 + ( mgh ) c = | m V 2 + { mgh ) b 

lx 5 x Vl + 5 x 10 x 2 = - x 5 x 6 2 + 5 x 10 x 3.2 

2 c 2 

V c ~ 7.746 m/s C Haiiti 4Zc l>£ii 4c 




mlazemna h^Jl I^jo^I lXo/-&o go o/VeJI sajji^-1 















s>« / iUtf'Sfl AtJcl 





: Conservation of mechanical Energy : <y^&4l <uiUai| iaia 

* cu aituu ^ict jtaatt Opu >.1 ^ jas E mech ajbiisLjtt astwi j**u jt 

^tnech = PE + KE 

Emech UUalb 4-^l>*<* aSlLtflj 2UULSJ1 SuaUaJt u -..._. j 


jijit 4. ijjSbjltftl iiUsJi = ^USjVI 4. SUSLjjtfblt SUaUaJI 

KE f + PE f = KE f + PEj 

( A 1 £-l}\£jX\ iLaLtoJ * ^ ) A)jLa*J ^ « r nl iikl 


( <U$li» JUAb ) JdU gJ** ji*l j <u^i)$6 SjS JihJI / Jljj —1 



4JUI aifbll j JUI j aliljUl iWI 

** * J< ^ 

. Ij* Ua^oui a jSJ ) Ja^jLui ("J ) 

. Jim ^^^( 2 ) 


ml- PE=(100)J impsW 

KE =(0)J 



MfraJI 


PE=(0)J 
KE =(100)J 


*,h 

*n—i* 

^a>3 

♦VV*VW0AA1/ ♦Wii^AAl /JjU^ 

mlazemna Ij^Jl IXjq/-&o £jQ jo/VoII 
























yfrAr J tod} ^ ^ 

Work done by Non cohseweitive forces: rt JaiUl l jti ^ 4hU»* J$^4l 

. j^l f>UaJdf iLiSLuLSmt 3^ Hall 2_ > • yj^ 2LujL»iU fjdL> f*Uoj 4- i £*& 4> ^3 O* 

S.^Au^rnu^l J JLm 


Work done by ( w ) nc 
Non conservative force 


= change in the ( E f - Ei) 

mechanical energy of the system 



ILflllaJt » j » - ^ <UUs HlLC^Yl JJU ) V JL “ J3-Z' J±JL £lS tit 

ijLLJt 2_ ijUj ta-lfi utYVlj ££>*11 JA£ Ji* ) ‘r**->* >•* J»" C)& ,;s) Ul ( ^ Lt f - utf .J 1 

. (fUiAJU 'AJUilSUt 

Ji g** us (j-A-il jUll <jJs (3) UUI gi&nll g* 0.5 Kg Lt*i£ »jS m* 1>I / Jl-H 
: <>LW b Jla $>all^jUUglw«ii Ul jS-iil 

. b auv.ti jit a> S3l (1) 

{ C ) iHaillt ‘ £_ai>» L^jt £-4fc til C B <>• W t^t t£Jl£l>.Yt (2) 

b aoaiiii j-IOm %j»u* a*j 


JSflfi 


(1) iStJblt 


. 


. L -tiaf 2_ i^lSLd* 3LflU*Jl = ^A*a^V 

i , ii'..a. 


m v„ + mghb 


11»BP 




J*M 


SlSUaJI 


- x 0.5 x 0 + 0.5 x 10 x 5 — ^ x 0.5 x v£ + 0.5 x 10 x 3.2 


25 = 0.25 vl + 16 

V h = — = 6 m/s 
b 0.5 

(2) F = ma 

vl = vl + 2aX 

0 = 36 + 2a x 10 
20a = - 36 

a = — = -1.8 m/s 2 
20 

F = ma 4 


V b ! = 


9 


0.25 

b 2UUiitl JU£ ij£Ji AS>>. 



^aLu J * jjt y ‘* 1 ^Ljm i>jLwYt 
F = 0.5 x 1.8 = 0.9 Newton <iii£L*.Yi 


0 mlazemna b^Jl I^jo^oI IXj 0/-&0 jO/VcJI ssjji^-1 




















t Joe? Li / 3U&I 



trN <>£*? <J&3 uJJLSfctii3Vj ^jldjY MLUJI 

QjQ ^ChJI 2l ^pASti4 ji ^1 


: Linear Moenturn and Impulse : uJaaJI pa^JI 

A» i£i v ^1 b>« £. m |*^4 spe j^si*. jij p ^ 

Mr.f*¥ ** W ; ^. 

dil£}| l£ jlwU AjtJrfUj *L*uU AaLm* 0 : Jjd 

- 1* 3JS£ff Ao^$ji i&jNuJl jlaii 2_ 

I ™“™ 

I 


<**KPt |i^j 03& <pXWI fLLUH 4 


^Vv4^ 4 AauitJI 2Lj * L>J-u-iJ I \~ IJLv 3*4011 ljLu*£1I 

F _ AmV^Ap 

\t At 1 3 uC 4^J ^^illj 

-> -> 

F =ma 

j*o2tl *3#ia i£l>*-ll (Udjl 2LGS j*£» U*lie <^UII (A* j* 3u»Li. 2JU. ^ 


. j^aJi (Mil Jk SjijU iUjlttl tfjifl %Lasw tfjL-j n>>U Jb*)t jftfcUl ^J»J 


F _ Ap 
At 


/U^UIt jl 


V, = Vj + at 


&* 6$*i f*M /g, 

/Jail 


J = vvvl 


F = m a 

F= m < V >- V i> 

t 

Ft = m Vf -m Vj 
Ft = P f -Pj 
Ft = AP 

F x t = jjjjt j>a ^i...'j 


e> 

( 2 i 



®oo mlazemna LuJI I $4X^)1 W^O £4) jO/'^LqJI <^J>£>I 
























<»T Jll»lfltlui^< 

m—. 1 ( 1200 Kg , IMiUS »)Ltf /9JU* 

* 20 m/s it ju*j l» o > P 

-40 m/S icjduu jp*S C i a 5 >i *i* U*»-j 

- 2l ajL^ull 2Lj-*i2Jl 

J**i\ i±jl\ = 2UL£ail x a^Jl / J*ll 

—^ 

Liner momentam (P) = Mass (M) x velocity (V) 


P = mV 

a) P-, = mV-, = 1200 x 20 = 24x10 3 Kg.m/s 

b) P 2 “ m V 2 = 1200x40 = 48x10 3 Kg.m/s 

# ifriffijSj.r.Ejj 11 (Mit 

C) (ai'jJi - $ 

AP-Pf-i 

AP = 48 x|||i® x 10 3 * 24 x 10 3 Kg. m/s 



m 






gl am OjM 20m/s lb*fr^n jU*»£ 1200Kg Uhi Aii S ojIm rulh J /10JU» 

ojUmUJ ojamJI talbl J> 6^1 jli*» J* 0.1 5s 6jAa 1.5m 4iU* Mbs 


mlazemnaxom^tf r — 

-► 

Impulse ( Ft) = chang in momentum P 
F.t = m( V f —Vj) 

Vj = 20 m/s 

Vf = 0 m/S ^ QiS^j 

Fx0.15 = 1200(0-20) 

Fx0.15 = -24000 


W* lm(V f 2 -V, 2 ) 

w= 1x1200 (0-20 2 ) 

2 

W = -600x 400 * W = -240000 J 

W = FXcosfl *■ F = ^ = —16x10 4 N 

1.5 


-24000 

0.15 


-16x10 4 N 


iS4>i*S^ ijLi/Vt 


4*iAall ^IjUoUl (4 (airbag) oJLi^lf aidliW / JtiH 

3uiiJII ia1.aJ2s fiL-SN ^U»VI 2-JJ2J ialfc *- sU y i J** 3 C 

* is jje (puif L&tAjv 


mlazemna IJ 14 JI IXj 0/-&0 jO/VcJI ssjj ^-1 












j*A / jLLwVI Hi 

: Coservation of liner momentum : ^iall foajJI iaa 

A-l>-jLv ^3^ dUij 

\Sj2fr 3 h i V» ie (/* US-iJlS^y» Yjjj* f Ua*tft UjJLt jJftJjlj £rU ^,4 UiB 

044)1 jii 4.1 ia x « = ft» jll jfuutl 

VFt = 0 £Ft =|^^ti->*AIIi 

—3► —3► 

^Ft = AP 0 = m'Vf—mVj 
.'. m'Vf * mV'j 

mpjLa^t J^k 3 i£K *1 , m'j*j>L^-ti ■!.. ai-ct i 

^LaJI Jju = ^LaJI Juj 

t>»iy ^ a * > yjjlS ^ SU-lUtl 

ii*4«w ^ tl&JJ ^1 jLfl >dll ^U3 ftl&Ui ^ S>J>U :LLaa* Cul£> lit 

4>»4M v»l jLa sjLu fiVaiil JUI ^1 

jbdCLtd i^jUuJ ^3^11 1H0& iil J 

U^iS ojLm gy m»^L« 10m/s <S>m» 3x10 4 Kg yy£ bU / 11JU» 

«*M ** gLijMI m 25 m/s 4tj»u JUil ttttfl 3 1200Kg 


m 1 + m 2 


U* jljjL^JI ics / Jail 


Vjq[ — 1 f fr 

j^Uw! Ja* yiaaii (*i-jJ1 = ^Lalfl J*J ^=ui 

"V'i + m 2 V 2 = ( mi + m 2 )x V tot 

3x10 4 x10 + 1200x(- 25) = (30000 + 1200)xV tot 


jLauVI jutf l$jV ( 4_J Lu>) liLjCJt »jLuJl SL c.jmi 


Vtot s 


300000-30000 

31200 


270000 

31200 


= 8.65 m/s 


f 3t Kt’itt JjlJ ~ik.r j.,, 


mlazemna Lx^Jl I^jq^I IXjo/-&o f&o jO/VcJI ssjji^-1 








yak j*4l?ElthirfdU fbjAflll 




: Types of collisions : 4iiW jLeidl ft£j| 

ijUjLmuII £y* £)j51 ii5Ci iilUA 

: perfectly Elastic collision : |»U1I a>ll 

o*j 2LjSJjjl ^jUj JjiS 3l£W> astiall o^Sj tfiJt >*J 



•jLjS^n asitaj) 4- (jl Jia® Axa-UxuV pjUalfl j-* 1i* 

: perfectly Inelastic collision ( (b 

. SuSj^l aaitJI 4-j-uS aUa>-Lyajj 3Ja>a>»*>xe- iSUall Aji 05 s5 *>* t^ 1 ,;i * 

. ^iUalh OAJ ^ le^ilb £j***L*»m £ fr»nrtj l 

: Inelastic collision : Jjll j»dLaii4l (C 

j_y 2i_jS^t <L3UaJi ‘4- *jUfl23 ,j-iu Lm>Ij L« j»Lx>-Vt f*aL«»2II j* 

* JljULlt cjI>S f-lLuaJ 

tfAall *£>11 tffall *A o$Sa tf AJI i»AaUI {£ U / j&i 

: 4ti»3U 

. , 3L«s >st jt A^Uaii >-xU' j* ju£ iiiiyi (1) 

. yj (jis Ufi (*^P* (2) 

ifiu <yyu MAbdi ImlsM d>B 2.5 x 10 4 Kg UfciiiS jlfai USU /12JU* 
dhll j jaiaJI (Mil 5 m/s ifpau <MM ebtfb Im jSjMiiS 1.5 x 10" Kg IfcalS 

mlazemna.comWWM (*u»uim 5 j»» 

JjS IjSJ jfcji iLalLJt KE| * j»jUa3t juu AlUatt KEf jZJ 

Jyj 3u^.ijsdt 2aiidt - ^La2l Juu ^U=a3ullaJI = 4*=^' ^ilkJt ^ j&iSli 

KEi = - mi V| 2 + - m 2 v 2 ^ jLoiti Jxa KEj AxSjjJ 1 

Z 2 

KEi = - x 2.5 x 10 4 x 8 2 + 0 

2 

Jxi 3U£>*J| aaiWi KEi = 80 x 10 4 J 

v to t aSjuit* 2Lui*iJi KEf = 7; ( mi + m2) Vt„ t r^L-ai j*j KE, a*sw aatui 

KEf = - ( 2.5 x 10 4 + 1.5 x 10 4 ) (5 ) 2 

2 

KE, * | ( 4 x 10 4 ) x 5 2 
KEf * 50 x 10 4 

r iu:it Jusijjtfi 3LalWi £- AKE = = KEf - KE| 

= 50 x 10 4 - 80 x 10 4 

A KE - - 30 X 1 o 4 J r jL-SIi ax jUmIj uU-V Jit UW 4r *>!-» 

lU m * aZemna l-X^Jl ft& JO/VcJI SiJJl^-1 









...A *,M . - 


g*»Ull J^AfiJI <U-*J 

g = 10 m/S 2 jMfil (jriUU* J&i djUaJI J*|/lgi 

wUjii jUIOs^j^SmJ^aUJI ULn M 40 Kg 4*i£ ^** 0 ( 1 ) 

20 w (a 
200W (b 
0.8W (C 
2x 10 4 W (d 

200 w(b / H^l 


p= w = mgh / ft ^ ( 


P = 


40x10x5 

10 


= 200W 


. jll tfUl bi* j*UJ Ifrubi (2) 

uJamuVj w '• (b ^Idj Vj uixLuj (3 

, v. i*.“-..“Vj ^; VIV (d ^JLoJ (C 



2238 N (b 


2613 N (C 


Ojii J*\ (3) 

248.7 N (a 




3600 (d 
248.7 N (a 1 


dj«bU mm **U (4) 

Watt (b Joule - second (a 
hp (d N.m/S (C 


Joule - second (a ^ 


Ub>LiVi ojblli F o^a wibb v ^^bib biaJ (5) 

^ F v 2 (b F.v (a 

F/ v 2 (d F/v (C 

F.V fa 

p = ^ =^ = F .v /e*4»^ji 


© llO mlazemna U 4 H ls4J^)l W^O JQ/)Loi\ &*£>\ 




























tfd Wduft gfljai Jl <y*u (1 Joule) 4*Mid 4»£ 4iU» 41* (1 Kg) <4l£ ^(6) 

J^Ull 

0.012 m (a 
0.1 m (b 
9.8 m(C 
_ 32 m (d 

0.1m 


GPE = mgh / g i iHj) i II 
1 = IxIOxh 

h = — = 0.1m 
10 


gli ga>2l Jji (2m) JjaLall mIuj) g« gjUl tth* ION <uj| f»«a (7) 

. g§£i jejSil t u *: <wI4mI 4a4 jlaa* 

20 m/s (b 400 m/s (a 
N /40 m/s(d 10 m/s (C 

740 m/s { d ja l *1 jftll 



I 

a.Wiifrui -uuaji = 5**11 ^ tfuaji 


KE f + PE, = KEj + PE ( 

^ m V , 2 + mgh « 

0 + 10x2= 1 

20 = 0.5 Vf 

, 20 
V 2 = = 

f 0.5 ~ f 




jA >£l jl gU** U^4 *** 2 (8) 


^ 1 . jsu 3 ljS>^( wiAiiait (b U4i4 <ja (a 

j*Lu*^-Vl JEI ZuSj^tM 2L*U»Il (d r (C 
(f^^i 0,3Li u^») ^IBl vW* (C jA / 


<j£JI |b^>JI ^ >4411 4&1L gbjUi* jU-A* ^4** W4f (9) 

( jU*iO E )'* L$J AjjlJJt ^rLc -U^*_) (b 

. >i**a ^_jU*u (C 

. jkjLodU pi uti* JS3 ^Jtawll ip ^ U 4 ~ < * J (d 




900 mlazemna LuJl IgjO^I IjbD/fco £4) jO/’^LoII 














JllflmitltyUI 


jju JbjJ Jutf dli£l 


HA 


(JjUtl | 


3 cm £iu gl *u UM ji^li A*l*j gajl <jifr (10m) ajiifl fluj) g* 2 Kg 4*i£ fM% Jaw/I ^ 
$l$All JUAl Jag g*JI Uy a#ill hmjinU J*jil J*U UpU 

/«l*dl 

PE-i + KE! = PE 2 + KE Z ““ 

PEi + 0 =0 + KE 2 

PEi = KE, 

Mgh = KE 2 

2kg * 10m/s 2 * 10m = KE 2 

KE 2 =200 J "*x*4 («-*» ajs^Jt aaiwt 

0.03m J** t**' J*>H 4- r*-***teJ* jUii) 2- 


(AKE) = (F y ) tdittjv Jjiai jiiJt 

AKE = KE 2 - KEi 
AKE = FX 
0-200= FX 
0 -200= Fx 0.03 

p — 200 _ _0ege ey |g J^^Ji e p --J 1 »ImI j^ Si c A»Jj jl 4 _JLJi ijLiVi 

" "* 0.03 

—> —► 

Fnet = Favg ^ (—ITig) 

6666.67 =Fava - (2x10) 

Favg = 6686.67 N ( s** **z) (.u^u i*ttt £***» 

36m idm > >tha gl *u g$U(<UU Jl wd^$i 1250 Kg Iftiliffi o>Lm maJ>I /2gi 
yll&ia^l JyU-> gIS (jl ^Jall ehmj) 4*^21 4 aJ>AI MjUal g*y dl&*a2l o$d jlaaaU 

»jUI tfj* 0*i 4AJjy jAJI JmJI t» ? 0.7 I 

Fk = |ikN , N = mg /M($all 

N = 1250x10 = 12500 N 
atc^vi 1*2 f k = o.7 x 12500 = 8750 N 


W = f k Xcos18Q° -»W = 8750x36 x (-1) 

W = -315000 J 

( d&iatf ) JjU ^Jawi ^icl Jl 3.5 m 80 Kg <Ui£ ga*ii 444*0 gay /3gi 
gl jfljil ? gaJJI 444*011 j J$*4I Ji-JI jlai*U 4 iUl 4**JU37° <y§l> 

. «cjMi «iu 4*il I &*«* 


W = m g 

W = 80 x 10 = 800 N 

WsiflO ^ SLuijJI ajjTI 

F = 800 x 0.6 = 480 N 
W = FXcosO* 

W = 480 x 3.5 = 1680 J 



Wsin37° 



©DOmlazemna LjuJI \^ajaL>\ IXo/^o £« x)/Uxx)l <***£>! 










-*M\ 50 N UjM <uuj d$iu olaAg *u> $4aJ 4*jUil bl$JU oj.uJI jl^U/4> 

. 5S JUi 20mUjUt» 


/ JaJI 


P = 


_ W _ F.X _ 50x20 _ 


= 200 Watt 


t t 5 

. fetal jtfjl ^i>y 6 Kg feL£ ^Jwyfl 20 N Lbjlatt ft$a/5gy 

0.6 m/s djlat* <*>fe fe*aj2l > ^»nl fejiUI ftjtill jltfeU 


N 


P a — = ^ = F V 
t t 

P = 20 x 0.6 = 12 Watt 


f|=20N 


r 1 -^ 


/hiMI 


r 

60N 


2,5m/s fet^ j$£y Wdte* 12000N lA>lat* <Uala &$tJ <tij£laa* fet jIj* $J^«u /6gt 

d jdb tadfi fetl^all ajtaJlj lal$JU jljAil ojtt 


p = W = F.X = Fy _ 12fl00 x 2 5 = 30000 w 
Ihp = 746 w 

p _ 300°° - 40,21 hp suiu^jt Ajaait 
746 

<J 4 ms2 ftfk 6 m/s U&jta 6j2* 90Kg 4*LiS fetal! ojS atl jS Utfe /7ya 


. 1.8 m UjttfeL*» glaa jl < itjii feiall g* at** jitt JajaJI 



w = Ake 

F.X = ^ mv * - ^mvf 
Fx1.8= ±90(0-36) 

F = 45 X 36 = -900N 


1.8 


l j.Vtl jsLijI i**t Alrtn^t ijjtt j1 1 t a 4 La ( 3 

. LaL*j i_cl 9^LJ i—tfiitft AJjml (b 


Mihail 

© Ft = AP 

Ft-mVf-mVj 

—900Pt = 90 (0-6) 


t _ -540 
900 


- 0.6s 


moJjojI i—LA^Ut jJ uu u) ^aJi 


mlazemna Lx^Jl Igxi^l IXjO/-&o jo/VoJI s^jj ^-1 













j** Jui li / A Let 





mg <ujg <jit Jy-JI jU**W /I gn 

* h LAjJUh ^LsLm4 ^Lc- 1 Lyd^ JLL& 

* Lidjt SQjD 1 ^ ^Jr A^LuiXI jjhoitJLJ ^ JLie ( b 

/ MW) 

^1 4-xljV( aUyCit u ^.; 3u£tiyt i$2Jl jSf JA£J1 jjSLi dliil ^ j^I» JiiJt *jlS lit (a) 

9 = 0 cos 0 = 1 
W = FX cos 9 = mgh (1) = + mgh 

l-JLlu uj£j iUidjV 1 J_lS Jjji J^ U J*i)l lii ( b ) 

tfl %*>0X£3«ai o^ma auAljJl IjSti uV 


9 = 180 cos 180 = -1 
W = FX cos 9 = mgh (-1) = - mg!} 


tfi a*™ 

9 = 180 cos 18 
W = FX coif = 

IjL,,— 

If & 


lap 



f«1) m ■* mgh 



jiMHbj (2) 

lyisiil (a) 


9 = 0 cos 0 = 1 
W = FX cos 9 = mgh (1) = + mgh 


r MW 
JP 

{JdLuJI JjL <Lui ajVt Jjj ^4 j^U4 Jj-iiJ* 1 J>I (b) 

[ *.fc 




«#• 37° d» wM isjmu gis a a*y goi* ,«fu /2g* 

F ofA tjA Ua 30Kg ^^wall 4^^ 20N &>hU daldll ofi y*a£ Ua F UbjUie 

5m UjM ^ »liii ft dj^wy W**f F 4 M$j ^Jf J^Xdl Ji^JI 

/Jail 

^,1* iUA JO*) y^JI ^ F COS 37 3L»2iVl 2USjil 
3 jjiwi Mia JUV F sin 37 3u>>«jJi 3LSjli 
Z F* = 0 => F x = f = 20 N 



F x = F cos 37 

C 

F = 


iJUtf! 2. a nett 2i»i»v 


w 


cos37 c 


F= — = 25N 

0.8 

W = F x .X COS 180 f JJtEL^VI J*3 Joi > Jjjuti JiiN 
W = -20 x 5 = ■ 100 J 

W = 100 J f i*2h Jjj <> jjiuii jian 


. JUU3^.y< Jjjul! JjLiJI AjLiYU o^SitLf UjIj i>2)l ,> JjOJLI JiuUl 


®oo mlazemna LuJl Igxx^l W^O jC/V/JI <^J>£>I 




















<uu|>U ^yUttlf djAill ^J&U 3m/s U&jIAU <yyU isjmti 200Kg 4*J£ ffr-A £A> ***h /3 ^ 

/Jail 


p = w = F X s Fv = 2000 x 3 = 6000 w jaiyu ijjai 
t t 

Ihp = 746 w 

p a MM = 8 hp SL jL-^ji J>>ian 

746 

OjLaJI <U^M» gfljl kjJfi 20m/s lAjUto 4jaU 2000Kg UtoJ£ M** /4 jh 

4£*»2I o$i u -j ; * jlii* U 100m UjM 4U« *u mM£*a 4mm 4ttJ ^aUriJt j 

jla*» $A U$ djUaJI <jJf d>$ll 

a£iLJt = w jaaji 


(1) AKE = 1 m vf -1 m v 2 
W = f k Xcos 180° 


AKE = 1 X2000 x 0- 


i 


-lx 2000 x 400 ■ - 100 

f = MMM a 4000 n 
K 100 

(2) LI = fk = 4000 = 0.2 

y * f- n 20000 


2000 x 20 2 = f k x 100 x -1 
fk 


2000Kg \AiXl <>JI OjM* ^ > j4*U JM> <i 5 ^ 

50 m *iUw> p Wait jl JAlAifij-- 4000N tdl&iatff o$A£ 20m/s 

(jM 


3 J tlM 

F = ma 

- f = ma 

- 4000 = 2000 a 

a = rMM = - 2 m/s 2 
2000 


vf = v. 2 + 2ax 

Vf = (20) 2 + 2{-2)(50) 

= 400 - 200 



vf = V200 = 10 V2 m/S 






v 2 = v 2 + 2ax 

0 = (2Q) 2 + 2a(100) 
0 = 400 + 200a 


- 400 
200 


= -2m/s 2 


rnlazemna IJ14JI IXjo/-&o f&o jO/VcJI ssjji ^-1 











g$UI g* gt>ill djAi UU 4Ja*nl£ri Jl Uj <yuj Jl> 40kg <U££ gl>i /6gn 
Jj^*U J*Mhll $A Wj J*all j *AJI $AW 0.5m JUA 0.3m/s 

. «yyjUll e$i «UmI^ 


I 

i 



a 






mlazemna 


2i>t)Vt x S*a)I = JiAil 

T ITI9 tjiuwlf J^kvlj y^Ul ^ I ■— (jl 

W = (T - mg ) x 0.5 
W = (T — 40x10)x 0.5 


W = ~ T — 200 


«US J^xjs '4= JiiiJt gOJ 

AKE * t m (vj - vf ) 

AKE *lx 40 ( 0.09 - 0 ) 

AKE = 1.8 


T - 200 - 1.8 


■1; : It i 

2 L 



..... 


T = 403.6 N jiuJr 

jU SuALfcll JjJ^lt J - ■* M 3lwy 

W = - mgh = - 40 x 10 x 0.5 = - 200 J 

Qli M * 1 *^ Jjjatt >AJl aLjuy 

( if* y ) W = T. y = 403.6 x 0.5 = 201.8 J 


1m lA*l*ijl a 


**£$ 3m jIaam Uhhhrft)! g* lAifan gir* 4A> 4 /7gn 

. 2Kg 4*12 g*2 J*Ai aAAll OAA ***UU 

• i ‘ Sj “ (C .1 . <>t-»,.. (b a..^vi (a 3 jj-jfGPE 2ijaL£a 3 Um£l« ( 1) 

mg = 20 N <^s3i jj^ 
ha -1 m (a ayi 4 ^1 

hb = 0 m (b 
h c = - 2 m (C 

GPE -^ft <ulu 

GPE ■ 20 x 1 = 20 J (a aib*ji 
GPE = 0 = 0 J (b AJbgi 

GPE = 20 x - 2 = - 40 J (C iiugt 

noo mlazemna LuJl l^a^)l W^> go 




















jsLa—^ <j-* jjM+Si 1 l£J. Vi tit f>»tft a_ asysii au«vi uu^ua 3L^b GPE j , - Ai * u t 2 ) 

. cjD o>Sj AGPE jii mg lh^‘ oi* 

AGPE = A mgh = mgAh 
jiu,vi as^t jV Ah = -1 aascii £VbJ< 4 

AGPE = 20 x - 1 = - 20 J 

^ aj^uii avw a. AGPE 4- jjsa ,o 

a) AGPE = 0- (20J)=-20J 

b) AGPE =-20-0 =-20 J 

C) AGPE = -60 - {-40 ) = - 20 J 

. jlliat alWVt Jjhu* yplc J-w-jV GPE a-J^* 


4a*J tM OjSJ» <jAW 4m OjM jlwjl >» gijltt ^Ifi 3Kg u-ii «jS whu 8g* 

. jd)2L l&tUifcdl 
» Jail 

. GPE auu*au Aiwtft sji 

AKE + AGPE = 0 
AGPE = 0 - mg (4) 

AKE = - m v 2 - 0 

2 

\ m V 2 = mg (4) 

Vf = % 2gh = V2v10x4 = v 80 = 8.9 m/s 

mlaz nnc rr _ . 

4^1 <y4j*n tufij 40m £jUll JA <j* 50Kg **L£ laa* 19# 

$ j^ll i^y* Ja•$** 20 m/s JjUll gfl>U 

JaJI 

*1! ^ 44Uail = ^jUuKI jwjil j 4iUaJI 

gjLuJI aUu^VI \Jjjjma 

$. Ij ujt ^ ^LajLdJ ■ * * 6jLiLu*X I 

2 m V 2 + mgh 1 = J m V 2 + mgh 2 - fh 


0 + 50 x 10 x 40 = 1 x 50 x 400 + 0 - f x40 


20000 = 10000-40 f 
40 f= 10000-20000 


fair “ 


-10000 
~ 40 


= -250 N 


©GO mlazemna LuJl W^o ja/^LcJI ^±j>£>I 





jaw (jfsiji \ ♦ t 

JUI j US A oJaftJI ak gjUl j* Lb£j* <y>f Uy yUttl <yy^* wLJI ^4*1 j /10gn 
B 4tt*Jl ait 2uj*il Up* Uy 20 N d&iatfl ay£ Ul gU^I ^Jt Utt k*fc$ 

CtttUaU* 

/Jail 

■iLuo/Yl jjjjuuA B ^t^a'ti jQm 
£*>tl jL 2USL*jkSUl iiltaJt = ^IjQjVI jjs^I 2_ 3USLuL£.q< 4j»Ua}l 
V 0 2 + mgh a + f x40 - ~m V 2 + mgh b 

300 xIO x 10 + 0 + f x 40 = - x 300 V 2 + 0 

2 b 

30000 + 40 x 20 = 150V 2 
30800 = 150 V b 2 

v 2 _ 30800 j 
b = ~150~ ^ 


V^jij v 205.33 14.32 m/s b * \** ^ 

0 A 1 mu)I tif Ul 


\ m + m 9^b - f x 20 = ^ m V 2 + mgh c 


2 '- r h *”5j”o .--w 3 iiir c ’ l,, y ,, c 

^ x300 x(14.32) 2 + 0-20 x 20 =J x 300 vf+ 300 x 10 x 8 


150 x 205.33-400 = 

150 x 205.33 - 400 - 2400 - 150 V 2 

W||ijppip!p •■ c 

6400 = 150V? 

jjfc 

V 2 _ 6400 _'&. 
c 150 


“zemna.com 




V c = 6.5 m/S C JJa2JL}! ik 2b^i)l 4Ua>w 



juo mb Mrtjn « j»* 2LLtf^l S^noiJI *_dbl 


(DO O mlazemna LuJl I $4^)1 IjbO/'iLo ja/VxJI <±J>£>I 


















S + d 

20m/s >» l&i&pii jlii# grinl il $ jftt&M* ^ 

«$all ;u -j 7t 1 &$ilj jUmW 3s J)U 


Fxt = mv / -mv i 

Fx 3= 1500x 15-1500x20 


1500Kg Ufa*i£ ojL* /llgd 
15m/s Jl A 4iaA*J1 tifi 

^l^jrJLUI = \Mt 


F = 22500 -300 00 _ 7500 _ _ 25 oon -n-Ji abOb ij2Ii 
3 3 

B J\A&ulA\ <*AW / JliH 

F = ma Vjt b»b 

-2500 = 1500 a 

-5 

a *T 


dj&Lull i t p£* 


X ibov / <U)Lj Aajji? 


X * Vit + - at 2 

2 


v f +v. 

X= - 1 t 


X= 20 * 15 x3=lf =52.5 
2 2 


X = (20x3)+^(-§)(9) 


X = (60) - ^ ■* X = 52.5 


v 2 = v 2 + 2ax 




io x . 175 

3 


MiaJI |>» 36m/s 4^ Lftil 180g 


225 = 400 - 2 x — x X 
3 


x = — - 52.5 m 
10 


4ftblw»*h*l 12jd 
AA —^1 JilJ 6cm 

.-.a* j i .aaj i ji»ii a2>u»vi (b i>a) iiyiaiu Lj^ajt x»jta* (a 


Jail 


v 2 = vf + 2aX 
0 = (36) z + 2xax 0.06 
1296 =-0.12 a -* a = - 10800 m/s 2 
F = ma 
180 


F = 


1000 
V f = Vi + at 
0 = 36-10800 t 


-10800 =-1944 N aujia* 


t = 


36 


1 


10800 300 


sec 


mlazemna Iji^Jl IXo/^Lo ftp jO/V^cJI 














^6#ij 5 Juirti / aLUjVI aUaI t 1 A -jjf t 

9.99Kg 14*12 > ip ihirt l 500m/s 4t^« Uftil jMi lOg mU; /13^ 

**$aa 1 I ££^9 lAiiUi g*» <ji* ^iSU wj£ 

,^,„ A j^ ■» dl&i»2l JaU« £A Lm <^u gl gi^dJI ^Jt 10cm 

* ixiajlj AioUojJI (oi->JI i tr i j . -fc - / Jill 

( ^UauJI JjjS £***•>• ~ >“ Pji-jt* ) 

-1.25 x 10 = - 12.5 N ^ 


m^j + m 2 V { = (m 1 + m 2 )V f 

x 500 + 9.99x0 = (9.99 + 0.01) V, 

-™- x 500 = ( 9.99 + 0.01 ) v 
1000 

V\ — 0-5 m/s fiLualfl JaS 

v 2 = vf + 2 ax 

0 = ( 0,5 ) 2 — 2 x 0.1 xa 
a = - 1.25 m/sec 2 
F = ma 


f-fi N 

fi = - = 1H - 0.125 
^ jv 100 

/l = 0.126 



Jaii* 

mlazemna com 0 ^WI 

uJUaJI lSjJj£ 

JJI 3>«jUI ^ iJjJj j|U (JUI 2u^UI«ju j! 

*> gj SiUI j*j aU LaJM-uu 

JUAuU 4jni»l> ^Aj jLLvVI ^A 

^iUI j<n mil JuJAJta 




I 


...A^ i 


900 mlazemna LuJl IgjO^I W&O &Q jO/V/JI <i±J>£>l 







gd JUI) J^JI 



Circular and Rotational Motion 




Accelration 



Uniform Circular Motion 


Centripetal Force 



Centripetal Acceleration 


Frictional Force 



Tangential Acceleration 

, 1 '‘ tt J'?'*~ 11 

Time Period 



Eerth Gravitational 

^^2LuiWIJtX4 

Angular Momentum 



Angular Acceleration 


Apparent weigtt ( Effective weigth ) (^)l) jjiUiil jj>Jl 

4 * 

* 

'4 4 4 ** ' 4 4 


UL>Lj J>l ^11 3Lu« <t L» £“>• 4r 


/£>» 


mlazemna 



3UU» 2£>» 


SUjjtJ as>► 



/ 4S^all f fril 
2.JU7>I 4a^> (1) 

JojljjiA£3>> (2) 

U^(3) 



/^yUJUS^I 

. wjli jlai I flmit j jl*** (,?* 

. supt-i **>► (1) 

, a i t **'*j; ; ~ Jjptj (2) 

: - tv ^n ; " ;s -^i (1) 

2^ J-...U jlJkA4 ) Col-I jMLsuLj JLpli jLu* 4 tjlfi 

jLu** x_ jTjiurtJ ijiLta -ISj_>- J3* (ijjli j-jfi «L»u1j CwIj 

y ijiji ii>j J^' *- ^ 

. j*>. i^sijsn as>> 


©GO mlazemna 


LuJl I$jO^)I W^O £ 4 ) jO/^LcJI <^J>£>I 
































S 


JU0 (tiitluu^ 
iy>W»4S^I(2) 



I 


<3iUaji-Jj muO j < h mfj jiduA ^A 

4—aUb ^uU Jb-J-j r^j Vp Ci-jD r at-Mfj ( ) CijLj 

Uj Cj JUItaLJ 4JIjjJ t L^JI jl 1 j <LJUl£ jSLJIllaj ^ j^j ^ 

.(iulS jyj* 3MkuVI 

/ diajtt# 

. j>jJl3 ^j)I ^LLmlJI 2l iLkil^l jLkl (1) 

* ^ j>x^ 4J Jjju C I>* LjVjJ 4- ja^ui 3l£j^ (2) 

. iwilfliil I <y>UI £>41 gfl|£fr <jAW /g* 

■ ( A-lG. yxu jUJia ) Culi (^Jiiajt JjiUojl (1) / g 

. ( jl j «, ~u .irij j-td. ~< ’* ^ ~r >M ) jij 1~‘ 1 .* J )_‘*‘“ [**uatJl oLaol (2) 

4a4 ^1 <ji <u>td £>* J>*dl ft. haII dUil $AW /gn 

. ^10 i**a $is 3Lgjju»i jjLa ^mt »uau /g 

Angular displacement and Angular velocity : <u$l>JI tf^lj <y$l>JI IbljZf 
. a^l^i ^Ui> u^M 2 l4u 1 ^ ^ fy j>£U 

*»- ■ KJ 1.*.*!*l ■ - • - 

mlazauii* 





*’ * r, ^Tpr' :fl%;% 90°= 

""^ '< 4 * ijj' >>' 

360°=: lupt^Ji a-jj»JJ1 

: £hMI (tUaJI (2) 

. l^'i I q £ 1 ‘■***J jjjJJIj 3-ijl jjl ^U3 uuM j*Uull tkl£ 

1 

90 i iLyijit - — revollion ( Jjjj ) 

4 

360 Ajj^i jV 
1 

180 3«inimU 3 lj»i jit — — rev 

2 

360 3j>mdi SLytjit =1 rev 
720 2Uyijii =2 rev 

(3) 

Jjjljjj 2 KT 

” \ “ — * 27T , { rad ) SLijhfl i AeJ ^Ui 1 1 "" 4 **" m * ffclLauJ'l 1 JuA 

auut r ~ ** 


jJaiiSk 


(DO O mlazemna LuJl \fya4*y\ W^o && iO/’^LaJI <±j>£>I 















...A *t t. 

X j WWWPWHWW F 

<u>Jaftll ^ai <ujl>JI 







* Aij-lU j rtr^it ^jjLaJ l^ta{J jLaJ ijjL jit 1 JJ \ 

271 rad = - ijj.> = 360 = ajpliitl 

cH 

0 = S ♦ (S)j»an Jjb - { 0 } jujijjn au.ijvi 

r (r)j-hSJ! um 

2 7T T i 1 jJ 1 Jinj;^* ^ 4lili ijjj S jjSj l*Ju«£j 

. 2L*ljYl 

Q =£= Ml = 2 k rad 

r r 


?u jja3 u^aj ^Juu ( rad ) 


: ^IjJt ^31$ tjhil I ^*1 ^ ailaJI 

. 2LJa*Jt *iLu*t1 4-j.riHT JJL*tl >4 Jb-^1 y,^! JliUaiVI 


V =— 
av9 At 

As = rA£? 


V = r 
* avg 1 


AB 


At 


. aujijji a^ijvi jtds- i-joiiii ja*it ^ ut 

A$ 


^avg 


At 


^avg ~ r < ®avg 

V = TXM 




ff 


. Jijtpi j^kaWI x j^s>* ^ |fcMt3kIl aUu — ^ln*H : ^1 

T >±»lj}l ijjJjl {jLc, Ujju 2m ijJilJJI tnj-xa ijjLuU ^LajJI yj^ltajVl yii9 3JUIS ijji JJ-U Uai* 


V = 


2?rr 


rxfti = 


T 

2;rr 




2?r 


CO = 

T 

1 

— jjL-LLj I JJjJill |j1 L«J 

/.OF = 2;rf 

/«fa>SU 

.ajji Jt ajl^j F®v/s f jjjJu (^ujj [ !rev/s »jj 2 ^C 0 ijjijii 0 ) 

CU = F 


. LtfJbCr i jlijCatU 

, CO u « iuT^ rad/s djj^u cuts ii» ft) i-jjiJJi (2) 


^ mlazemna Iji^Jl I^xmsljI ftp xj/'V^cJI 



















4ieJia*U 


M ♦ jabfcrtJIt, 

. M*al ( 5400 rpm ) <uljj j£ai g0> /JUo 

. AjLkiyi jjjjJI jjjJttt (3 

<W~« ^ yj f'jn.yt ^Jl jiOaiVl jA US ( 28 Cm) ^ , ntnt Jg tit (b 

/Jail 

.(rev/mi) iitSj / ijja ^t revoltion perminute (i? mu rpm 


_ v ., 5400rev 

a) CO = —--x 


1 


= 90— =90 H z 
minute 60 sec s 


1 1 
f -T 90= T 


A 

T = -S ■»*!»-1 *tt Jjjotl (j*\ 

90 


f = (O 


b) Asbt?t jlIc ^, U V | 3>tfajVi uiw^tf 

0)-27Tf y* c0 ^jt^Jl Lb4l 

co = 2 /Tx 90 = 180 /r rad/s 


V = 0) r 


22 


V = 180xy xO.28 = 180x0.88 = 158.4 m/s 3>U»iVl jtai* 


(rad/s) aJi>^ ,£^1 jMiajVl yt CO 

rev 


V - OJ r (j^jLaJI Jjjaj v ^y i 3 MiaiVI jImV 
x 27T : ucji suujJu (rad / s ) (rev I s) ^ 

5 

* l]R 

UJJj 'Vit.t AJXUj ^XJI jJ— iMull jJt ( 3c ) 

t>L»oVf l^-jii4*Lh llkAj L&jIJLjM j-a-JJ rfLtjMall 0 t i I J.II J J 

j— j* t iai( 3c ) t£UaJJ ^,i|Ni^Vt jLiill jH* 

* fjj* tait 


ac= Y= ^ = vf = VW = Vy = <£ptON jUXI JSjb. JjmJI aUol /4baiW 

(Z c) : ftjill 

j t£lj>>~j 4t i <n*7j jj I 

^UkJJ^Xl Lj lLLIJLT ^ !■ i-il I j)J L±l4 jS jj* *sL>0Lj 1 

4 d>U &ja <J>a*j fMJI Jaal dji^ii Ja>*JI $AW /ju 

. XijSjll «j21t j / C 



mlazemna Ij^Jl I^jo^I lXo/-&o go o/VcJI 
















Jb£?LS / JlJL&l 



)\\ 

J^Jr^ OjjlS j^» 

F ~ ma 

F = F c , a = a c 
F c = ma c 

y2 

F c = m - (SLuuUll 3 Lc jmA t AJV-Li 2 Lu*,UH ij2Ji) 



r 


F c = m r co 2 (aujijJi slc^-ii iiv^j aujSjti ijsn) 


44^1 o^fJI jUi* UUfi AMU ^ill J*l*dl cFfeU /g* 

■ <w-»Jiacs(i) / 5 
. (2) 

. ft ri ^.tt jLtitI i *V > (3) 

grid «rtUil ijJbUhjn 
. Mjkjil d^iJl dUulj <w>1j <&j* JjAilI (Oh^II olail (1) 

. ( jUuUl# ) 'i nii J 

uftSjU J;**™ dlay|$ <w>U &j» f^aJI asjmt oUil (2) 

. { jlJUldw ) W i rt*.i / C 

. *i>b 4 jA*LI «IM «£>M o^JI dUyf (3) 

. (j£jll ^j>*j JL»1j aImI ) a bbV' jjiii n' i J / J 

. jjift jritf f»t g>h» ^ U:: A <u>U £>» 4>^lt fft-Ail gl JA /g* 

. ( ji— ^jU5V jijSll 4 -L^*v4 jSf ) ^>5.4* f S 

. UJ j £<d 9 $ V 4d>lb 4jA*M (trinall cjJ* 5Udi jAriii <u£>ll a$M gl jA/g* 

. abol j* itUldU I4W Mii J 

W= F XCos 8 

W - F XCos 90 
W= 0 
Cos 90 = 0 

©0 3 mlazerrma LuJl I 9 jO^) 1 Ijw/fco xa/^Lall <^J>£>I 







:«*WJfc/g- 

ol^JIJ^^^jaigl^d) 


. ulUM ujj-^^'3 3u»^l lju ^Jb^l LjjbJn 3u>»(jJl »*2I ,jV / g 

.^^>^1^(2) 

L^Ijk» ^mu*j ^i*^* f jj ^jVl ^jru cj^L»kUI AjjJS Ajljji > * * "* * \ ijjlTji 1 ^jV / 2 

: ijjSjll i>»ilt Jljj 

. iLuVI ZLu-Utl Aic>* 4-t^l ^kj AolalUl 3 U>aUJ| SSj^l JtI>J ^1 ^A 5U^£jll AjJoJl jt 

oUil $JbW *laaJ ^1 (j <u>la <&j* >yUI g« <yj£^l o$aJI udi$i Ul /gn 

. oij 3^0$ v 

*£pUJl *jL«l ^Ull ^mQ^UMA <U\l f4*u4t?1 jWft Hnf IjJ ^4jUfl 0* ^UU ij>S>Ll I ju) 01 / 5 

p JjVl 0i>£* O^itSJ ^yaJhiJ JJLO 4* ASlX»cl ^MlaliVbj JIO 0* 



OJJU jmjL |«kob»tJt UJSjja ib^kj UtWj ^ aImVI J>>$£U ^bSijjbb iS'j^ ^^hTu JS * jSAi 

* ^jtfJlj JjVt 0 -*JtH oj^tSJ ibfjOlj iS>>- lU^S ll ^Ly^VI (1) 

j-S>4 oLmLj ft nr^jl 4- iLrt.^i4 ^ii^Q ijjOialI iS1 4 trf,<ii3 i-a^Sjll AjilI (2) 

. I £JLfe g(j ^^JlklJ'l 



a$ill 

a 

JmVI **j LJ>£>U 

W = mg p^i ajj 

i 

itnjVl ^UCUI ^jlc 

T Je3jJJjjj 0^3 

2 


( N } fv"i 4jlr ■ iVjuu jjetsuJtJ JmII aj ijJ 

3 

1 abul |j 

f ™ ^ N AjAc. ^i-Lfl jQu f dlLCb^Vi IjB 

4 


O m * aZemna IsjO^l)! Iju^^O £4) jO/VcJI S£J>£>1 



























jjL« J Jtltf Lj / jlxw/XI AlJlftl 


w 


jifliflmtit 

/ tyhU Jk 

. te^u U Jut 4JUall j oUuJI gii^all j» giu^M j* «IU tetjbfl telk (1) 

. (^jju jLui^j yujittl 3UjMJI ijjSjIt a$21i j* jSl (jjijiUt *Ut (ju jSf / g 

. ^Uil »UtU teAtell teAAll UUm jilbte ^>Ut A*teU ^ ^ (2) 

, -tUji / J 


a_j>tJJI -L_"g J*. J&J53 Ci_jb jiUaib Ajjjb HSj^ tiJjMj tfJii o' 3 <i IViiH XjjiloJl JS>»6>I 4- Luujj 

ia i_i>!JLI< <G£_^>- jj^Sj jslaEU*jvUiajlj 43£<lul£ lil bl . i c 

4_»<2* <jJUi Lj ■>>*£. ^j -£’.jH u>-£j 3_s V » "H l JJt ^>*tJ' 4- 

j ;r .~» i jIa ~*»■ -^*»i 3 u>iijji aSj^i 4 . ui . ijjvi a^uu iej-Ji 

* 

j >ottjj sluVi au^uu a*i« >c. lo^c. 

a_(jCbSj* >1 J^aiitl Jl a » Tt j li*j JS>4 3^2iY 

gjLjitj { a c ) i £jii i-u^uii a^jjji ijUi 

Adiii iL-jiin 2us>i j a_uVt a ^_..,i-t> ^ msjt a&j_u< »Imi uj>^ 


f A 

ET ^1^ 

«iC- 

a/i 


/ 1 


/ 1 


/ 1 
/ 1 


/ J 


/ / j 




/ fl ^>r w! 


at;. - J 


gjijjtj { a r ) gr^uu j-4. y«~t b AjjVt a^uxt a^>uji 

<LC- j-tM jld 2* >£*-* 4J^* 

*L±Mt Jp* l^iM U fr UwV^iA J 3f a c Jl 


a = Ja*+a 2 

mla2 


a c 

tan 6 = — 
a r 

^tan 1 ^- 

a r 


a ai-wji jtaa- 1 jubj 

tfi dL>ijVI Lai 




: tetefl aUbatel cgte qLSjII ttj* 

iZti_i£^ii a_£j->- u luiu‘ 5 tpj-tt 49«ii j)* 

ij_5 j^.4. 3L-j2SVl uLikull (jr JLc 

. ■ (JJ^tsJtj l^jbbhkC I*yu fs g,£Ji>uJI 


f s = Fc 


^s = 


mV" 


fs < /isN ^l£^V» >1*4 /is iu^ /i S N j* JJ>V i) 1^*0 f s -iilCb.VI 4^3 

w = mg ijLuJt jj_j ius ji* ojSjj >aVt < au« 2 t t J*i ■*> N 

^< U,N ^ 5^' 

r ^ r 


< 


/W s mg 


O mlazemna b^Jl I^jq^I IajoZ-^Lo jO/VcJI ssjji^-1 























m 


— < M 


^ jWnWWWi r 


a=^ M.9 

fl&Q i^JLfir ju>j jt ^SU^V 3c l£[ jXi ^1 ^Jju i Jufcj 

"V = JdL^ 1 u« JJ-* *jUV1 ^Lc>m> u>Cj 

jl j 4^ */< %£ p_5L*J 4LL»*L^}lj Ijlj-iiih tj\ ^JLjlj Ijl&j fift JjI l£a^^4j 3JjI*X1 


. uUUj ^Luiu i ^^>UaJVI 

<u j*i jl ojUmJI $ Jag m i ^Uaii ^oaIU 12m ^aa ^ai &M) £>dla Ja>to / JW 

0.3 A)U*J{$ £i^all >y 4&*2I J*U« gfi Ijl Jajlall ^ g*M gf JajJall 41a ^it 


/Jail 

V = v/^sflr "> V = V0.3x 12x10 = v 36 = 6 m/s 

/tfhU Jfe 

»a44l ^a *Ual <Ui* 4A*|$ «*ul oaaa* yjs ^JUI y*al) ^J>y (1) 

. t£jjuJi jUit ^ a-jiin i*2*t &> jii io—ai jruj ajuj ^is^vi £>a oW g 

.3£lj iiihit jl j(4l gjta ^J>*ila ^ajla jmu ^1 ojLJI (2) 

3jj£jli <>>211 ,jx J£t »• djLuu)l uVmj (jjjleJt «Lfc.ajl (ju ^HCt ^ Vl i^ja jSf / g 
* i^uWI jL>uLj lLUlLT jmJL> Ujlj^wV 

i-i-ljK[ LM / alatafcill (jJft aLSjAl 4g^a 

( i^i3U. £Ujjl ryt y£\ &jiaii A^jLi^) iiLp^l pULijI j_j£j ioo ) uUUl Ju* 30^1X1 3jiJl l&jj 

43-jjIatt Jj a>3 Jl»ij <5^V1 6* 1 fttrW 3jjlj tjlui^j ajUCuuiU ixu/UHI ( F c ) 3jjjS>tl iXJ 
a_i>Sjil Jj-ai 3uiVl 3U*W1 <J& ^ N Sin e 2 U 2 a 1 JjVl Ctu^S^ ( N ) 

, ijlaudl (jjj J^Lu i^ZUlj N COS 8 ij&s SU/^LuJl 2uSjll ULj . ijjlJJI j£j* ^>>j **7~~^J ^ .... 1'M 



N sin 0 = f c ....... 1) 

N Cos ff - W ....... 2) (2) J*. (1) -Ati uti a..„a. 

Nsinfei _ mV 2 /r 

Ncos6» mg 

2 2 

tan ft = -^— f9 = tan' 1 — 

rg rg 


© jt O mlazemna LjuJI l<^a^l Ilo/^Lo jo o/\La)l ^>£>1 























jdW AtJlCrl 


MO 



. «*11 Jj* jtjJu ajljmtt i SJUiS j^JL; i „V«"-n V ye >Jalt Ajj'j 9 y( lluj <*5^1 {1 ) 

. (jjU wU,„ L9 i^ pLi*»-Yt ILflJjAa yurt it) Jjibiltt .JLLfi J^Sl&ll UjI.1 9 AjjlJJt (2) 

V = s[v s gr DV tan 9 = #i s ji (3 ) 

g*a eLujXI 1.5m <^J! jdjfij 120m LAijUibiit j(<M jJaa iidi jUai «£■«* /Jti* 
^1 jlhiil : ; u " -y jUbif U 0.9m 4JiUf Jl 4**jUJI U*aU ^ &JI 

. jUL £-11 Oii ^ <y >w 

/Jail 

s i n 0 - « — 4 0 s 37° J^Vi jc i£uJi kjjtj 


>>3 

tan 37 =i 
4 

V 2 

tan# --— 

rg 


1.5 


4 120x10 
v 2_ 1200x3 


V 2 = 900 

V= 30 m/s &j 

mlazemna.com^5f' 



0.9m 


/uJ*W JJf 


<UMI Jl i ih.il 1 1 iUil J$iUll £*a«JI 4 c <y*l> i« ttljiJI <—Slj J-u 


Jj^Ui l ^. lua'N » jjO gjUJtj i JiW* < U 


2L 2Ujitt4 J j frt^ l t I 5 



(DO D mlazemna LuJl 1 IXo/fco jO/UaII (±J>£>I 

















biyaU Ml jii4 

gl MM f«Si 80 m ^Uiml jhi M <j4ftl £*> <jJ* jm <u>Im 4»l> u£lj / JtU 
jt Ui* 72 km/h ^UfcvU ^jkll ^ J ^ <u»l> £■» <0** <y$lj 


tan 26 = 


m/s <pt km/h &* x&j-sai j^»o 

„ 72x1000 „ , 

V =-—— = 20 m/s 

3600 

fans = *1 = J?°>L = M = 1 

rg 10x80 800 2 

0 = 26° J*8LU( « 

90° - 0 jj>Uh >6 J*. 3uylj 

90° - 26° = 64° 


Jjil_L!l 


/ JklI 



/ u4?W Jk 


11 itell Jl j4alt 41a£$ 4 l*UI iUril Uyjl^i IMc £-a$JI ^ o>Ualt 

tpJ* a^Loul tf'.j-sJt *>-2j ( j j Jjj ai i fv> i« j-a 2-*oU SjflLol 3uji jj« i$ja / $ 

v 2 

tan//=— jr^Liti w te# 8 ajiUt* i_ . jijJaii *uii IjtaiwVi 

^9 

10*11 


JpjpF 


^jl_i2J| 3_a. ujj-II o*L±» *U* O'j m tf&J'l (*_«*»# yijVt ydU*. *>3 jJb jn m^ttWreal ^ rfnrtVl A >« 1 I O' 

^ '.ISfe. afiSp y- —ri==- „ii 5 i _.^ . 

f “ M 1 1 #*# Ai| <&2! ix&u 


.... . f r . 


JS-AJi <>* * (U4>J} aiUw >3$** 



oi*M U1 


4*>S ■ t. Uu « ri« iL Aijj jj^Lyaf jjt jj& L^ilj m ^ G l T t£ jj&frhut \Li Jj Vt 

I • : ; -••:•:• •••■•: 

. j^uiVt ( mg ) SLu^btfi : 


* >?*j UaLmIj ( ajLyJl >. Uut l j* ) ( N ) j«Ji ! 4ririLh4t 

* j^LusJ w^fb* 3juji JJLLaj 

Jdhdllj jA^iitjt JubMU <Wb 4^p*uj JjIj jl jt Ja^II ' ^jitl 

a = 0 

/- ^F =ma ^ V F = N-W 

—► —> —^ 

ma = N-W 

a= 0 *v 

Wreal ui^ 1 = ){ W a pp )(N) 


-» > 

0 - N-W 

—v —y 

Wapp = Wreal 


600 mlazemna LuJl I$jo^)I W^o ^ jc/^LoJI ^>£>1 


















jjw i Id / at Ju&! 


MV 


M 

! . . ’■, 


a uuLj J.v^***; Jjb Uduall: <UrfUJI <UUII 


X- F " ma 

—> —^ —> 

ma = W-N 

—■> — ^ 

Wapp = Wreal-ma 

(Wapp) tU^ 1 j' i/* 

—^ 

( ma ) jlJLitb {Wreal ) u-* ^ W* 4- 




v "ii 


(a) £ulj ' »»*al I : aaJUJI 4JU1I 


£F = ma 
ma = N-W 


^ 1 ^ i&C AjV i—ilLui W 

Jyu-ail aU*Jl N 


Wapp = Wreal + ma 

—^ 

ajbtJt ^ 2_ ( Wapp) ^UiJl oi^i a' & 

ma jtail La (Wfeal ) p 4 



N 


rap 


t _ 
vv—nig 


gjijMi a w t-'V j ol-i ( u-iic ) j> b$L* UadLv i» «U t j^ 3 ^ 

mlazemna.com^f . i^sJi 4 .L— cjSJj g ya-jVt 


- ma 

—^ ^ 

Wreat-N = mg 
-> > 
Wapp = mg-mg 


-» V F = mg 


—> “> —> 

N = Wreal- mg 


Wapp =0 J^I Je^-11 VU. A. 0»* 3a ^ wt •*** 

Ua$A* 4 umu ffctfal jijAlblf W /ga 


<U>UI &j *it J> ^>bUaJI J* 


j-Sjyfl j Ji l- Cr 


. iiafiUih N Jj uj>ll <y*i jijil (1) 

,JA JljjJLII J-S J* 4-»L*bl 6lS I it ( jl ) ajj (£! (2) 

. uJL* Cxfii 1 


3 mlazemna li^Jl IjuV&o ftp jO/'VjcJI 








































HA 


fk t i 




«l$All u2$J A1U j-1 


mg 


4$Adl t4^J £* Afau <^Jfil 0 (1) 

{ N ) Jjjll &ji\ -j0)l = 

=bj4-jW Sjai - *isM aivi = j2j» u3^» ■ ■ 

W ap p = W r eai — fc 

4$ill >» tti Ua$l 0 (2) 

^aJIaj^i- ( N ) jijWJwil =aj^ji»5iS)f 

I <&ll + 4J>»jil 5^1 = Jj£\ 

_ W ap p ~~ F c + W rea , 


I*m» bi,» »jS» u^fai iiU j .2 



jmSjA |^l ^LuitjVl jmSjp 4 ju£ Llfr iU^jlJLh Jjjffj*# j( ^1 Lu& *LujLi (jl u)lk)l 

* 

* jSjJt dbub AjV u>j4 A^bui mg ^|luJ Wreai jjjJl jl ^.uu IJLfcj aLll^jYI 

J(1) 

yjW a3V' - * 2 - 4*11 jjjit = >&\ 

2u)£atjil 5^1 - *2*4*it && = (N) j3*Jt .■■ 

Wgpp — W^al Fc 

0li jiu ^jUuj 03^j jU^ti ^ 053^ 


iiltl 155UH 0*C lu^Jj 


jJtl 1 
Wapp = Wraal 


mlazemna.corr ^ ^ ^ 



N 


: hi h* (2) 

M' jiP' - *2*4*11 j)>}) = 4J^|^(5*2)1 
2uj£i ijM Sjdlt - ^*2*11 ^1= jSjM jj^JI 


Wapp = w rea | — F c 

*1^LwVl itn,-^ 0i£ lit j 0JX1 0) frjl W^jI JtjjjJ'l 0-ajVt CJaJ&j0 lil (1) 

■ jlS til ^>*UaJlj * jhhHj ^^ijVi jljji jj0UU (2) 

*lj44*¥l 0* (2) ^jUJ^oll JLvl 0-4 t-o>£ (1) 


Jflffl j^jliiU Fc ^&J 0 £jll ij-dJl jli J,d_i^ ^jLttJ 0 iij 0 ljj 4 Jt 0 fi y^jVt Mdip til (1} / 5 

. (*u**}l J3>4 0l£ 0j^ll t£jU»± ifeuarji ojjt* 

J-idjU til JJ*3 ijJaJt ^1 JJa3 0lj^4fl 1*>« 0i* 0uIfluiJl J^l 0-4 fiiii^l bJpAt Ul£ (2) 

* Wapp 2 W r eai 0j£-A j fir** Fc j j ht+ 0jG 0j iWiVH 

y rtjilipjl 0ji|_H 0j L y i'n J^-S I S-U^JV♦ ilrhiir>fc4 0V ili^J Au&jj# 0l^ t- ifai>> 04 ui>ii2l WilSj 

OJS** 6jt^* iliJJi Ui£ ^1 , 0 £«jU>^£ t 

©O O mlazemna LuJI I^o^jI Ijbo/'iLo ftp jo/^LcJI C±J>£>I 







( JjAm g^l ) gl>4l 6<l> jl*»W ( g^il g-UJ ) *)>** ^ (60Kg) <Ui£ jfl*4 UU / JU* 

* lij ^Lc.juiiJ LJ^iLu u? (fl 

2 m/S 2 j^hxu jj^j (b 
2 m/S 2 J^mmj uijiii jLcUa (c 
( g = 10 m Is 2 ) ula jnmit ^*jV* 

y JtW* £>l£tt uLwJ Jjjl tialaWl f*wp / Jill 

:^3Ubdt (a 

j 

a = 0 iOjlij itJ_mj ^LtVl ^11 LJ^aLS jjl^I u«. 



Y F = ma = 0 


o 

II 

£ 

i 


N—mg = 0 

ml 

-» 

N = mg = 60 x 10 = 600 N 

W 



ma 


w-m = mjnlazemna.com 


I F = 


N 


mg- N = ma 
N = 600 - 120 


m 

W 


1 


ILuLi Wc jMti JJ Jik'j 

t^Vl. 


: SuifliaUtl (b 

2m/s 2 j> 1 j jjuaii 


jit jj>rt 

jjjJi o* 


- 480 Newton 


E F = ma 

— * 

N-mg = ma 

N- 60x 10 = 60x2 
N = 720 Newton 


:&£ll2ULt}t (c 


2m/s 2 


j U>aLi 



^AUali Jj>lt 

\ 4>* 


(DO D mlazemna LuJl l^ois£)l Ijutffco £& iO/’^LaJI <^J>£>I 


















sx< 





: 4<tif wljUftJt >» JSJ 
oUil g$iu wdti ^)UaiU ^>Ij j 


I ajLalt >^l /I j- 
( 1 ) 

as^i «bob (a 

obi^ 1 i$>* (b 

* 

kil t JS j-4 ItJUjy (C 

U^* ^1 (d 


js^-i »LjoLi {b jt, / til^aJI 


ajl 


If ii o>$il 4djS>il o$ill gU 4 *mI Jgjja jLm o^L* (2) 

(b^scm j^-an (a 

. JjjJaJlj djUuJr* Ufljllat Jjju ^AJO^I »^td>-¥l ^>3 (C 


.' !il ” 4*^! 


T 

jjjHga 


|fe4i t*i<& jy^fcalt J»ia jj (d 

fa" - 


ijluiill LjfjUal JJ4 'dH£^^|4j2 (C jyfc / ul^ll 


mlazemna.com 


I j } j^ai\ (3 

Jj->- ^^jVI jljji SUaLlujj (b 
L-Ofc^ *Lui L> AJbLujr^J 4 (c 
<14 itit \ 2LuiL>* ^laLu^i (d 


j jt i '*** (d j^A i / 


d$iJI gii Ojl 


ULi 


F c = 


mV" 


/g jrfl^tll 


L p p yjj 

j g * “ 

yi i>«n cdi 


JUlaib v5>U jLm j Ji djAib (4) 

^aijLdl 4Jj J <wUJ 44jUJI JujS^f 

<uic Cui£ U« jjj (a 

<LlLc Cuts U« LOMJ (b 
dole, uul£ L+a j-l£I gjJjrf (C 

4-Juc. CulS 1-4-4 jJtSt kl>! JJ* ^jjl (d 


AJLc Cul£ L«-4 ■ aMi (b jA I 


mlazemna la±Jl I^jo^I IXj 0/-&0 g /0 jO/-VcJI gjji^-1 















&jiU ybM j \A&* Mft 6m/s (1200 Kg) UmJUS »jLm(5) 

. ^ djUJI 4»l*Jt MjSjll «$iil £ki 30 m 

48 N (a 
147 N (b 
240 N (c 
1440 N (d 

1440 N (d ^/yl^ll 


F c = 


mV 41 1200x6^ 


30 


= 1440N 


Jj$JI jU fli ihtll Ml 



&*£* J) *I^MI JM Mt <um$* £« jdMi JlUt Ms (6) 

v rtjrt-* j< 4ijj ,>» jJLtoi (a 

Ajjj <>« j-£ i »«*j (k 
Ajjj ( C 

i^jLwj (d 


^ » t)i Aijj ( c $&! 


^li <uylJ <iMl jJ^UI sJhJI ^is jm| yltfill <i MLmII jUas (7) 

ojUa t>4 4faw Ua§t j «j$>* jUatll j? jJUl y$ll jj$JI 







W ap p = W f eal + Fp (3 

W,pp = W r „, (b 
W app = F c - W real (c 
W a „p = W r ,„ - F c (d 


Wapp = W r „, + F c (a I MW 


/ C» alj»H 


F c = Wapp “ Wreal 
-* Wapp = Wreal ^ Fc 


ti l 

JMMMW f 

t>fcM> J I I4 M i t t m7^14 J* 44 


♦ ♦ 



rnlazemna IJ 14 JI Ig^o^l lXo/-&o go o/VcJI ssjji^-1 














yAl£^LjdlcAaU ebjgttl U* 

. >i^k<UU jiM UmL* oa*£ gl ^ <y>S)ll o^Ail <UjU* M&t (1) !2& 


h = 


mV 


Kg 


m 


F c = 


c 2 Kg,m z Kgm 

s_ _ ,. g = s Newton 


m 


ms 


v U0$ . <u*6>$* <uj2>» 6 $*>» i5>U jL* <jit g! |MAl g&« JA (2) 

fl ""’tJ* A.J S' I * J> ... i JJ. I j lijijJtl a^nll ijSf V ' 

. ( ) WLuT JUj-uL+J WLCr jm^-t Cjf !l ^I_^*- wJ^3KjU 


v |jll$ V <u>U *£>* dj**U ,*-**11 gji gl i JA (3) 

^ j 2UJt5ijji j»jt3 JLiV jLuboJ (%ua jjSf j£»jV / S 

* iiH** ti^Slda ^>£>i 

^sk 

,=sfi=£ ; . 


U*»£lj f t 3.i.f SjUttrLU 




* J#M at 4* jj>} ol^bAii -sij ^ w^it/ jit (4) 

j M30 J 5 **®^ fjB*® !>*• 

fcj j ^jjS>l* f$2JI ^ S 

!!:;.;!.. ! :,f 



c5>lJ jU* <jifr gl (Mtftl g£*i faj-1 ^1 a— (5) 

. <JJJ £M$ Ij nlUc 


t ._.,.~C.i» jM LWl U)j_p *—« %A>uJI tbjl Atrtff J_■«"'■* tUiV< i-C J^ult iMi ^ 4 j>£>« i>3 ' S 

. [ 3uiiii* ajpu as>^i ji gi ](a c ) <£#>, ja«j <**^1 


gfl»*it Ati g*U>l 


~4\ J l! 4lLU g*ttU >6 «ill Atjlai JUaul mm U (6) 

. Uylj$i jl$iJI 


<■ ft U JLJ I Jl ,jJJj5AI1 >J ft ju.fr ^Llj£jX t ijMlfl jg# Jt^ll U I LJ1J tr\ ^ jjr\J l d»j3 ijSt ' 5 

* i^LuoJt 4r t qa ^l«tt «buU 4 g^ o 5 


CD j) O mlazemna LjuJI \&±&>\ ILo/^Lo go xj/^LoJI ^>£>1 














Jlljutltiul 




w 



6 j$JI j$Zu foS J$iLi 


F c = mg - N 
Fc = W rea l - Wapp 
W app = W fea , - F c 
0 = W rea i-F c 
W rea , = F c 

mV 2 
mg = - 


V 2 W 2 r 2 2 
g =— = - — = W 2 r 


... 2 7TX utjjJJi AJA 2,t x 1 

w =---* ——— 


jMlOm ojJai ^ai ^$4 


Sj /Igd 
l*JI 



g = 


'l7t_ 


mlazemna.com 


-j-2 _ 4;Tr 

g 

T = 2;r £ = 2;r fj£ 
\10 


M' 


T = 6.28 Sec 


Jaa Juf yUU jLfl$ 4«0j£l Oj£U 4£jnUI jfBjf jJ( /2«jal 

. ga^ill IUI jjAlbll jj|JI pjSm ,«Si «,» mUD J*mi jM 

(j^Sj fljdiuVI iVl'fc i<£ /JaII 

^app ” Wreal ” 

W app = mg - ma c a c = g jv 

W ap p = 0 

© j) O mlazemna LjjJl \^ea\ bbo/^Lo £0 xvUaH 


















m 

(jifi 4aiu 


... A . A .t l 

^JMnMMV f i 

££jU J1IH MMftl /3gn 
.5000 Km $lj $4 

/Jftll 


F c = 


mV" 


F c — IT19q 


(1) 

( 2 ) 


JrCJjLftll LJ<ji^4t 


mV" 


= ma. 


^UauS/l c-xJ liaJ'l ftjjLu 

v 2 w 2 r 2 2 

— =-^- = W 2 r (V= Wr) 
r r 

a^j. W = 2xx ^ “ 


a C = 


a c = (7.3 x10’ 5 ) 2 x5x10 6 = 0.0260 mis 2 


24hoursx 3600sec 
6 _, 


(fj£3j » jdL> tal& 2ulu£ j£n 


2/rx 1 _k ,. 

—-—— = 7.3x10 rad/s 
24x3600 


120m (jMill Uluijii jbi UM$ >»i*l jt MU 3.75m UMjt <uyU <w$M /4g< 
jiftll iiltlf (ttjl m^I 29.698 m/s Ul 4MU jUaiXU AljUJ jM «*« 

* *“ J 4jftUI lAife Jt &jUi 

.. /JaJI 

tan0 - v2 _ (29.698) 2 _ 882 _ y34 

rg 120x10 1200 

0 = tan’ 1 0.734 = 36.278 
/.Sin 36.278 = 0.591 

0.591=-—- 

VJ 

0.591 = tLa5j5fl 



3.75 
2.21 m 


gfljSfl jSj* ajU* jka tkoi jL« j miU /5^ 

. 4ft 7000Km 

L^tisii j^ait (1) 

jtati ija Xui (2) 

6.67 x 10' 11 = G j»UJi Cjjia Ul* 

Me = 5.98 x 10 24 Kg = ws 


ooo mlazemna Ij^Jl ftp 




















jam Jurflj / dlJLfil 


F = g^- .(1) a-^iurft 

t £ 


(1) F c * 


mV" 


\XQ 


(2) 3u>s>lt '»jX' 


luU^M 

/Jal I 


mV^ _ Q mM E 


V 2 = G^ 


V = 


GM 


E 


6.67 x 10 -11 x 5.98 xIO 24 
7x10 6 


V = ^| 39 8 y i0 = 7.5 xIO 3 m/s 


.ijff 




. 


jjf 




(2) (B 


_ 2K *jj) -U1 aja 




iX#* 

V _ 27T xS^jJIjac 
7 “ T 

V _ 2/r xi 
r 7 


J = 27rr = 7x3*14x7x10® _ 43.96x10 +3 


7.5x10 


T = 5.824x10 3 sec = 1.618 hours 



Mg U\A 30 m/s 200m OjJii Mi ^ »jLhi / 6g- 

1000 Kg 6 jMI its 

. 2uj>U1 >1^2 ViMTI 4JI&.V1 i>i (1) 

jLiJilt w ^jLuJI <U j-lu*j jj^Uool L«4 - 0.8 —TtdL>. Vt ij^ 131 (2) 

/Jill 


f • - Fc - 


mV" 


. IQOOxQO) 2 , 900000 =4500N 
5 200 200 


V = JJlsQr = v0.8x"l0x200 * Vi600 

V = 40 m/s 3 V^ji j-i ,>• 3*™ cr-i' 



©oo mlazemna LjjJI IgjO^I W^O £0 jO/^LoJI t±Jj£>l 













































rn jn4n>tl> 

: rotational motion <£^l 

* 

. 4iaUu ^ jUjI 4JU IjU jnjt* ** *-* 6*JtJ4 4?* 

aJ 5^ J>> abut p^U- ( t^>■ o ( jj-»>* • ufljjaj 

4-J^ J>*“ LH'jJ 0U>* e*ijJ ^ 

* 


ATlITiS <tWl jl AJSmija* mUV jpifc ' S 


^* ( fl ) 2bji ijji <u.tj¥i juaiji 2 u«jl> 4. dUUyiU >sjza 4ji«.uai 


0 = * 


^k^}l i. ri«it T i I jT^lca 5 

{ rad ) <L}j1a» kJtUtAi iujifjj b Lua»jj 0 


>' : jKs iaIHa! §i-sH ixfiikixch - 
^Sra^EfilSSSaffiiRiSiB. 



. , :'b :* 


(ftJ) 4 «jmJI 


jati 


',,4 , &■ 


ft) = - ( ity U1* iiUjt 



r 1 *^05** fcpVi** 

■ ifW) ( ISL-y ) j^S3 

H uii^ JI jjlS iii ) 


rev / s ji ( rad / s ) ( ft)) 


: <y$l>JI 4 £^Jt dUil 

i ft ft! ij_clja t .ijii-w L^LmI jjfULJj jljji i JjZuua (^Lc. I^aLs-jI 2L*aL>uI <Li»S ( ft)) 3 Ljj(JJI 2lc jjjJI 

«1_m 1 ^J1 (*1—fjVI >>L>ol jj^muUfUi uLU!) i Llr jl jjj dUiiL i fill '■ - j* 1 U^ll SLbJjYI ^jLusYI J«>ii ) ^~ i^*i 

JS£li ¥ .( SLyljJl iftj-Jt 

iLcjtxuilj 2U£&jfcJt ^LS^bJt ^ LlajI OjSij 






l v - r I .i 


ft) = 


: (a) sslbl I 


I) 


* ggpL^JJt JjLaXl >A 

(u.ii^)«=AW = w t -w L 

At t,-t, 

2 

rad /s ^U2 d 4 ^j ^ij 


: ^|t>It JiVtilUbai 

£>LS iif SLfijjJI «UmU ( CO) 2k&j*uAi aL>bU Mbol 3 uaImI 

lil ^LmI ^j JTf 0jj\2S\ £- djLurLj iiULa^J^ jliA ^&jLu 4 J.hWiJl 

( >ia ji ) jjjldtl AjJLlu IjUiU 41 Un 43 gyd^U 4JL»JI ^JlA 

©O O mlazemna IjuJI \&x&}\ buo/^Lo ££ x>^l tyjs.1 





































/ aLL*2l at j*l 


UV 

: folaULt ^fjJI Jptill uli <ujl>JI 
>*11 <UaLw 4^j ^ fJaZ* $tj Jmw ^bJi ^-aU a^tyi ^>*)l u*aU# jl 




UaaJI iS>)JI dKilu 

lii 

0 )f = COi + crt .. 

1 

V f = Vj + at . 

1 

CO? = 00 ? + 2a& . 

2 

V f 2 = V, 2 + 2 aX . 

2 

6 =m t+ -at 2 _ 

1 2 

3 

X=Vjt+ |at 2 . 

3 

fy.+6j, 
a - 1 » 

4 

X= V ^ +V2 t . 

4 

0 ' 2 . 

2 


. g*ti$ T Mild iji+'jl I Jttit sLd 04 jfcriaU ^UjtjJI ^1 gSkdri JA /gn 


. ^ijli jlaatl f. Ldj ^4 V^Al^ol _^taj l!al j.jii i 2LtAL>»jl 2 Lv*S <Ul j-uJt jSf JljjJil j$>*4 l£Ujj f**J •' 5 

2rad/s <u$l>ll *tjmA MilS I il a = 3.5 racVs 2 4 )m rfjlj Jdu 4 m jj4i / JU* 
. t =2s t = 0 g*>JI >d 41 mJI LAj$aj (jahJt <y$t>JI U t in =0 >*>11 

ljI jjJLl Uj JUjiul'l < Jiirtt bljjJb J1 J 


tf — 2 S6C *>•>!< JLic, iUjI JJl <Lc >ujJ I jIjCmU (2) 



(1) 0 =<y,t + 2 at 3 

0 = 2x 2 + ± x 3.5 x (2) 2 .* 4 + 7 = 11 rad {radian) ^ /Suji^t i^ijvi 

11 rad 


/ Jail 




27 T raa/rev ": .. 

(2) t = 2s 

&Hi. m f jffi 

tw.«ii 5 x 2 
f ■ 

CO f * 9 rad/s 

. <yyl^l &ja!I ( a ) * i n > ni n *Sja 11 JJ* /g« 

aj jLmM jj-Lt WUj^tl J SSjjn. jjjj <LutjjJ A5 j*>- LjLmu***- ^ ( *J JS ' 2 

. J>»v 4 jrUJ l^lu lAjuJI >h OjJaS 


u aU, 1^1 ^ 2^01 4fcyfj§ill dSjftll (jM /gd 

UJlIc 3 jtVn* SLpljjdJl ‘iSj&Ji ojij S 

wuLj (jljjjJjl abut — Ju} ( CuLj ^5UajVt } CuLj gljjJif J^all — jj) 

* 3LtU)* uyL^Cr gljji /^■AJijJLfc* 

L* jJLa j^£j 3,«tyim iUjIjjall Ut 

4 

U 4 JZ jU — , gl jjdJ* 0>^* dbul^ijj — (fed) ji . i —* (|) Uf 

■ jl*~* gV aJl JyfcLu g^jVI gtjJ J ' 


0 mlazemna b^Jl I^jo^)! IXjO/-&o jO/VcJI 




























m 




: jljjJJI 4ab§ (I) fjj* 

<isw JjVt u#j^' j*j (asw j^-an 

/ Ui^bJI 


jJj»J pj U ^ - t ~"* * 2 LjjI j "2tA jmJ I 3£jt jjjTniH j-uljb jt J-*Lc p mff jt (jl 

- ■ <Xh* >i* ^ 2 ^ Pj* 

/ HiI*>1 tfdlAil |»> 

^Uk L5^Jr 1 ^jJjJl jJUa 5L4 jUiXI jIjLm 

. gm . cm 2 ji Kg . m 2 l^U>j jaj 

|l_^jTTT^J !&>*• JA a*Jl r I 4jj£il m WU^ 

J^=^( kiUi f. -jJ< £ 1J-^! g - wj {pjllrft j j 1 fj>£ 6* 

4uJlL*Ul ^Jlilill jj inrtf J jtjuC (*) 


Ibody + ^2 + ®3 + ■■" 


c^r J| 





p:;p 

■ r"~ 



ssar 4- 

(W:4«@ {■ 





ini «s» 

J ui4*’ , *’‘:* l% 



Lh^g, iMt! vid j£X3B| 
'l 


£»** C*3> 

W?.3?W ■.. 


! 


W-**r j 

si 



SB-w^ C|$» 



jj| j^ll |»jf M /gri 

(mii^l «J&4> (1 ) jic i ' ♦ "•■J / ^ 
1*^1 2J0S (2) 

3 Jil l (t b LpSJ'l W (3) 

j j.f^sn f*j>* tfr*? jjWJ* Jj^t 
^ vt-kji a^uai a^ivi ,-< - r Mt 

. %_i,rm Hgtl JlSLur^U 

I = Amr 2 ^ioJi jj^ ua 2uic ij ^ojj 
hil 1^1 4*1 ^ JU Jl»TuU ^JJLC. J^U, A LU> 
ajuti ji j^rjL^uw^jjai 


bJUaJI 

lftj,i*.'i» 1 l J>)t JttAJ 9JUb jl 

^ iti-VI J*»- ^ j ii\i\ 

»jui ^jju* jj > >^ijjj^iijuiuuaju»b- 

jrf 2UUVI 4iu»UI Ubli 

I • ’■*> , l^llggkA 

DOO mlazemna IjuJI bbo/'iLo ^jO jO/UoM 

















jx# Jui? li / I JljLcI 


: (<yy|j$J yjm «6>* ) <yS>M <£>JI 

gLfl £tEaur djLcuJl jl IjJjl ibw £ 4Sj> jl A^ Ji# ( 494> j*>>$ ) 3 Vjjl jjJj ft rri'W £j^Aj f3t 

^ul\ 1> 3—j.l5!ii 4_SUaJl ujS3 l^l4j { 3_utjjj 35iuJlSojl 35>*■ ) ijT 2- jpCSj^ 

. 2Lu 1 jjoJt 3-5 AAaSJI 3-5 ^Gj&llall ^jUiU ^g^bfcjl 

KEroto. = KE t rans + KEr„, 
il UOi^ 


KE = ImV 2 + llO) 2 


2 - 2 

4gl>JI *s^l$ 4 mUJLI itjhSII «>mJ| j-j <uUaJI 


4 L-ijAl^ 4 L£^> Jj*jJL_l ft 1 Jut jh* 


JS (j'li A «tri~i*i< i-Jjlj AfcjouJj J_Jo^uiLj- |Uu>> J J m’"i 

j_i£L» Cull) Lkjl JuM .LcjuuJj r jia-S ■ ■ jljjjjl j^ni J_$j* 



S = r 0 t^jic C#bjl*}l 
s _ rO 

7 “ T 

v — T , co = T asrj 

V 

.** V ■ co r ji ft) =— 


: rfjiyi >Mbdlj j-UXI >ytaiJI J*>**ll ^ iatoll 

V = ffl r 

AV = Affl r t jjjijiaJt 
AV _ A<0 

t t 
a T = ra 


1 


* a T 

j* -x = a 

r 


JLajlTJ^ 3 t 

J4da2i (X 

j5>l (1.5m/s) ^Ja» jiUaiL g-*i <>ul gjfcn &^Li ojS ua>>^ /Jtt* 

: jlii* uMkl (0.2Kg) Uh4£$ (0.1 m) lAjfai ti*i gl£$ U_U. 

L&j5jj* (>• jttl ii ^ t f j^(1) 


I ( solid sphere ) = | mr 2 ji ui^ 2 ljs3i aus^jf t£iu* (2) 
„ . „ 5 

*J4tf »j£a 


/Jail 


(1) I=f mr* 
2 


I = ±x 0.2 x ( 0.1 ) J 

5 

.2 


* I = 2x0.2x0.01 _ 0004 - g x 10 -4 Kg m 5 
5 5 


I = 0.0008 Kg.m ^iaji *> 

iOO mlazemna LuJl \$JX&}\ W^O £4) jd/^LcJI <^J>£>I 














\T 




(2) (O -— = — = 15 rad/s 
r 0.1 



KE = KE t + KE r 

KE = ^mV 2 + \lC0 2 = ~x0.2x(1.5) 2 + i*0.OQ08x15 2 
2 2 2 2 

KE = 0.315J Aiiwt jut** 

: ( &>*lII j (jjUil g^y g$jtf ) J i vii i l lj 

#• 

^jLuj <U£ 3U>.jla*JI 3 ii r»>. 4 UjLLfc (jji* j* UjLu LLu/jJ 

. c^jU pjt teifi >1 |j| &£*» ^Ij$j <&j* djaiy fftMftl JrfM liW /ya 

J-tMu}l Ij-lbjt.t n« JJ-aJt liU J gjlj <d I—LL(*I| (J / j 

s* 

{Jf 3 IJlJ t j_j fjjL £# L.;uTxj U^jJU i*uv1uXj 

-*> —► 
oc a 

2> = la 

jG i j2l! T 

N.M 4j T ( A ) 

* 2^1a^L 2u*£ I ft>fi U jua gGy-*S Of JT jLftili { * ) 

g$&yJI g* glj^yJU 0.2 m Uy^tU jbi yyi 1 Kg UyJyS d^La <ut$lay| / JUU 
\Aj\im <uU« 6$d UM W4*f iftyftftj i^jSjy g* jlW Jgfall 

mlazemna.com^KM .—*hon 

, ubj*^* i>* 5s jjo» SUjiJJt juJi* (1) 

. uijji!i gJ m& (2) 

/Jail 

— * — ► 

Z r = I « 

rxF - \vni 2 Ct 
2 

0.2x10= 1(1)(0.2) 2 
4 - 0.04Of 

OC = ^ = 100 rad/s 2 

0.04 

CO f = w + aAt aatju« 5 u SLe^-Ji julu 

CO f - 0 + 100x5 ^ £d f = 500 rad/s 


n £0.+6). 500 + 0 „ 

0 -— --x At =--——x 5 = 1250 rad 


271 


0 = 1250 rad x 


2 

1 rev 
2 n rad 


^ ij--,.,sj rev ^i rad ur>» 


625 

n 


rev = 199 rev 


©GO mlazemna LuJl IgjO^I Ijutffco ja/V/JI ?±J>£>I 














JJLA JrftfU / jLL/Sft dtifil 


\r\ 


p jjjt jia j^sji titti j>x SLyij ip-ij* a) <-w"j uj*« j*»** J>»* ijijjJit Jjis *at 

. i" ‘“^t? 1 wilt j 5 Ajlw j^ul aS j_>£j 

: ^I^JI «Sj*ll j jiUll 

(F) 3u<nU» e>2 43U- 4- >*>»j ct 4 tr 4 * 1 JJ** 4 J*»* JJ^ 4 ( r ) 

. { w ) tfjta** >#*-3 F i^ait uia S L$2 i^iaSj e lAjias- Xyij a*tj» AJ 

W = F.S 
S = r 0 
W = ( r x F )0 

r = r X F 

W=7.0 

4-jjjJ;i Ju-aL*- (^jL«u ( W ) 

0 JLyf^l 2L*tjVI 
( JOUl ) JiiJ) aAa-j 

. rad _j ijai- JLyt^i 3L>ijVij N.M ,yJtt j*>Ji 

2_*^ u*Li ^Ijji J*—' >^0 jW’ ^ OWJ ^ ^IS^I jjJJ aj*** 4 J**“ u'JL?^ J 4 ** iW 1 ,it 

. iw^JI 4.2L1I jj.! SuSj* aauu ^1 Ji^Jl ^l»a 

W = A KErpi = KErot(f) - KErohij 

W = ^ICOf-^ICO, 2 >r I I 
w= Ai(<3^-£y, ! ) 



Rotational Power ( P ro ) DjAUI 


ylk iUlirj jji-iatl 


p _w rot 

rrrtt ~~ 


rot 

^rot = 


t 

A 

t 


0 

CO =— 

t 


+■ ft> 2 

avg o 


^rot = ^'^avg 

wattaJ>»>>a ^123j at»...jTti Sjjtjjt 4^jmJ I 2l jj.it l ^jWj ProiijJtjjJJl ajU2JI 

. K.W^jjSi ia^j jau*j 


0 mlazemna b^Jl I^jq^I Iju^^o jO/VcJI quji ^-1 



















0*11 1 ft I 

**»■»** «J-*Oi^{1.72x10 5 Watt) ^ cHMjAS JLU 

tfJ* J*WI j$*ll £>*JI jUOW (soo rev/min) tojUi* 

/Jail 

( rad/S ) ^ ( rev / min) ^ SLyijit 


co = 500 x— = —71 rad/s 

60 3 

Ptot = 7 


Ptot ~ 7". 


avg 

50 ;r 


a *70 j rtb — 50 7 T 
1 . 72 x 10 = T.- 


r= 3x1.72x10 =3286 N M 

507T 

: Angular momentum iiifjJt *i>ll 

J3*** 4?**^' f^-P' <*>*.»* flm-j .l t (L) fliJJt 

( j* c*iA* rad Ji».v ) Kg.m 2 /s 4 G lia . J 
( Iao»j QilS tit uuCij Ljl ,jjLJ »a»j lit Js-lao ^Ui j Ju>.j r,...,t rad jV ) 

Ai»j (i**V ) ajjt^rt iUj-j) aUii >*, ) 



^1* 


U ( L) ^y^rt ,*i^t gti iLa^uli <>* 

I ^Jtajt (»>c (1) 

U> AajtJJl 4Z*jmj (2) 


li 


: ^||>JI ^>JI Ami 

^L-lc jij-J fltL* aL»jVlj jlJLat CuD %lwbjl uU^I j! s^ubjl n - r » ^1 ^JJt 

#0 9 mlazerrma LuJl Ijbo/'iLo £4) jO/^LoII <^J>£>I 





















\rr 

jt itaJaj 4*,J jjl^ill >$ JdUril 4fijtf4 4ftljJ <jJfi jjl^hJI (1) 

>. m -S i^j)J-ft W*iV3 J«*.V> iJC i—utjjj 5Ujlj^7<—i.il i*ll~«"t l^jla aj .uS i&juta 4^. ijJkJ i UJLifi ' S 

. ji 4 iT I 2L>-1j4JI j4x U4^ua3u» I^laJ uiauV L$juG JjLjkJ ^yltl ^U^jUfcJ* 

* jJt JoUj rrtiiT I i ^Ljj ) ^Ljij1 > »I^Vi iiU} ifirj-ijJt J> ^Ljj 


4*ifrj yfttf gl>**U gbSiJI **4fcll (jJs QljilI 4*qUj J (2) 

A "J 1 J^a3 wffc_4dj jjl ~ »J ■* 1 ‘-^ ^Jl Ijj |4_id r L- tf ’ ^ 

I = mr 2 ,>*5 J2j (r) 2 luijju)i 

Lm (^Uj> 'A_aMjJi) J_ij I g^jlJdl jj^mM jl tlut. 

jjS >j ^53 SjjtJ-l <L&>uJt iibj 

( i*KP' ^ <■'"> • 

L = IO> , I = -|=- 

CO 

tjjuJu W , I j^j 3 niiTr ^B^UII 

mlazemna.comp^r 



¥«■«(&> 


^12ujJUl jJu jA cbaU jjj jUt 2ujW » JA jt 
U4> 4 mU)Ju Ji 3iUI IaJmumJ 

&££U 4**b- ^ iU-VI J4> 4*y± ^ 

>4UL^l4iL-i]i uib\* 


I ya> jMbfcuJt 



mlazemna b^Jl I^jq^I IXjO/-&o jO/VcJI ssjji^-1 





jarftisil UkU 1 tt 

(^b$JJI £>all) ^jUJ! J*m1I UmI | 

: kJUl aIjLaJI >& 4MM11 ®>U*JI>*l /Ign 
khtil aL*& 1I gli fthrifl cJi'j Aj$^ gtfji lil (1) 

i^>ai} j*«n (b ^>*11 grjijn ( a 

4r *,A££t t j^jJ^Jl «> I i r->-> »4 (d (j-a^Sll i-jjtJJl (C 

L = Ift? <£ilj J>*" jU ^J-^’ t)V , j-aj-iU 2 Lc>uJI (C ^*/ g 

W>kt |ju Ub£>*i IjW J$iUi j$*» J*a j-m!jJAj <y>u «Mi» <tfU tie mA ou (2) 


fA^>jj jUm gii ( $aii *^*n lilt 

(r) ji^jt 1 ftui gl 3frt hi j-m .'ij«nn k-ji jJLai 

. (*JjJ ^-kju dai Wj J-fl 

jJag ioj CuD j-JI w * * jj jfj^> ^Ua 

( a 

luD ^5.u (b 

Jdj (c 

3 JJ 1 l^jLoj (d 

Qj£ (b / hdl^Alf 

. tjA (Joule.second) gl (3) 

■> . 

L = rP /g* 0 $*il 

_^ ^ 

L = Ix<a = rmV = mKg™ 

L = m K 9 j m S S —i f*LSt 1 j Ja*Jl 

sr 

= m.N.s = J.s 

jja^ (*J^ (b 

<£jU J ^* 2 ( c 

(^i ( d 

rfjO 1*^*3 (d >* / 


. J*u fOftjJI >i*i c^kjJI Jtfll gl (4) 

jja» j\>* (a 
Ji& (b 
«ji(c 
ajiO a^ijt (d 

jjati f>lt ( a ) / hM 


T = ia 




T 
T 

T = 


_ T/ (0^ — (O 2 x ^ ep Ift>2 

=I( t J J = s ~t r 

= ^2—bl j^aii J* = "i- 


Txt 


= T 


mlazemna ]jyj[ I^jo^ljI IXo/-&o £0 jO/VcJI gjji£>1 

























iro 





f Jfthw ^1 gli U JUhiU <jAil 

^pjlillll lA)j ( t) 

SLuIjjJlM i LgHjaLLa (d 


<y>u <&d <jifi jj^ri jUai (5) 

£j'^* ( a 

ijjlJJl Iflftj— (c 


1**K> (a >* / tadf$All 


<Lcj_aJI jMJm i jJaSIl -rt. KH 1 J A_HS 3 l j-JLbVj )LaLmIju« <U*£ >A_j i = rnr 2 (*>£■ 

>4^ 3_t*S L«iV iLbS^t L$-23U* * uiQ <;>J l#S¥ Xu& aJiijll 

—> “> —> 

UjtJuw 3 Lcjj*J) <>l»3t ^AjjJZu gJM <jV L = r x m V 2 -jAL»o1 3 U 4 S (ftiJitjL = r x P 

: ^bU Jit /Zb- 

. «ul§ ialjd (jJ* bjl^UI b* J^l 5£>*ll -aljill &it jjljJI (1) 

I = mr^tiui jjS s s >***"< '-ti.".» j i».tjan/ g 

3l-4>.jL^i <jJ* ie- 1 *-* 1 *>* o suia Ufitjjj *uai l = I wji* 5 tfj‘i p^i 4* a 

aL?i¥l 2Ljj£ 2U5t} 2Lftj-b-jj a_ifcbati J^Lm t&J Lfeib ipjil („£!jji 4*.ij.ili jjj) 

* 

v l^fl ^Lu <m >£LI ti§yi e^AJi gl g* |OCjJI ^ Ujjlj U*j <-Umj gl |«*iJ g&M (2) 

i jJl« i^jUj jiZlto iiili ^Lyl^t uj£> A5¥/ g 

(ijjtjJ' j_ii"tl ^ ^Jl jJI JJ in fit I |» ^j-c. — (jfjlJJ* (*■>»jJ ^ ) 

AL = l A CO 

J*A alt a*ikM U**fi (4kMl UU »M J*M $1 ) oWji j nS.ii I t ** (3) 

.^>^1 iOJU- t>i JaiL»%j (i = mr 2 ) jp *at f>& aijJj ,^t/ g 


wJUaJI 

4_jjJu Ji «dU4 jdj-u UJLkuu JUI jmaj ^ lib C W 2^jAW jt 

^bjJw JjJ jaLA JUJLxUlj 3jAulU "4*4 jk> ^4 

>• 3ULtf^l 21*^4 



U mlazemna b^Jl I^jq^I jO/VcJI s^jji^-1 





JriUil | 

| 0 UUU 80 cm UttUt <>* 4 m JS jfai 4 IS 4 44 UI £« 4>hll c^Lm *Im /1 g» 

. Ui (25s) JU» 20 m/sUU^ w*Ua 

3i^c JSII jjl (1) 

. wlLi Jil* 4W JS 


^y* >uJt / Jill 

( 1) 6>2 =- = 12. = 50 rad/sec 

f 0.4 

ft > 2 = £0, + Oft 


<*> 


liijU ill 


a-a^ 

t 


50-0 

25 


= 2 rad/s 2 



_2 /r x jtiflL 

r 

gg _ 2 7T X CtjjJ Jjl ajJL 

25 

1250 =2ttx JIjjoJI ajwT 
1250 


2 7T 

625 

7T 


= uljjoJI j-usT 

625 


( ^ 0 ■ fii|t + ^ at 2 

0 = 0 + 1x2x25 2 
2 

0 * 625 rad/s 


7 x625 
22 


AM glj£41 (j§ Aim (•> by >1 ■ l a h i. c 4$lj 4p*i j$M 4 m /2gn 

. jIm»U (10s) JUi (50rev) 

• ijJ ( b SLuljIjYl 2 LjjIJ^ l (a 


(a) e -{2n) (nu. rev) 

0 - 2^x50 = 1007T rad 

6 > = ^ixt 

2 

ioott = ^_t_£ x 10 
2 

CO 1 = 20 7T rad/s 

ft)i = 20x3.14 5 62.8 rad/s 


(b ) a = °- 62 8 = —6.28 rad/s 

’ t 10 

JtlaLuJ y ' * * ApJLmJI AjLuVI 


/Jail 


(8) © mlazemna b^)| \^xj&\ 1ju>/VjO ge x>/VcJI <±jji£>-l 

























































i 

(3600rev/min) jjM (80Kg) 4l£^ (0.6m) ojtal g0jj /3gu 
. 20s Jtta jlj^JI gt 4Urf yfljall j >$ll jejall jUa» U* 

/Jail 

y^^su I = Jmr 2 

-200 = |xl x(0-C(>0 

T - la 

a = 0^-01 

t 

^ = 2 ^x a toa iUjja, 2nx3B00 u n07t rad/s 
■ J t 60 

(X — ^ — — — 6?T rad/s 2 y^jill jljjJ y »ffg j*‘u* jlaUj yl y u*l d-JluJt ijLiV< 

T = 14.4x(-67ir) = 14.4x(-6x3.14) = -271.296 N.m 

Q$i UUiLa J a^l 4.8 Kg.m 2 ' ,>UI Uij^-ai |C>$ 0.72 m Ubjai 4 m /4gn 

^ g|UI >» £jall AlMA ION LAjUaa 

. 4S JMi* Jjluil J*£N £y 2L>uUrt 2Lur»iJI AjJtft J-Lm (2) J*?«*^* H) 


> -+ -> 

r = Fxr = i a 

10x0.36 = 4.8xa 

10x0.36 3 n ,_ .,2 

a =-=■- = 0.75 rad/s 

4.8 4 

p = VV = 7x0 

t t 


/Jail 


mlazemna.com 



6 -(O x t+ -at 2 = 0+-x 0.75x(4) 2 =^x0.75x16 = 6rad 




p — ^Rot _ ^ _ Fx r x// _ 10x3.6x6 s g ^ vVatt 
t t t 4 


^MiU» f0> 4*A >1 


<M$lj 4j«u g£ 1 Kg.m 2 ^141 ^ gfl>A /5g4 


200 J J$a4l Ja411 gfii 4s 


m J$lj Jnati glj^all g* aUm 
jUaU Ua 

3Lal^all2U^^JI2jUall A = /Jail 


w= ii<«j£-<af) 

-200 = ^I(0-caf) ■» - 400 = CEf 
C9 1 = 20 rad/s 

= ^- 6 J , _ 0-20 , _ 5 rad/g2 
t 4 

T = la T - lx— 5 = -5 N.m jUiti jijti «»>ti 


800 mlazerrma LuJl Igjo^ol W^> jO/VjcJI 
















^ 4&oll t TVs t 

<UA t>» g^UI ^4 £h»j»4d 0.2 m \AjiM k*oij 0.5 K9 Lfe*L£ &*La OjS /6gn 
&UI JLd\ 4 <U&II Jl ^UaJI jliitW 4>d 7 m J$iUdl <tfLu>l 


1 = 




*1 Ui£ JrfUl 

iLfl^UJt LbaJ /Jail 


! LS Jlc J ta^blb 


1= | mr 2 = 0.4x0.5x(0.2) 2 
5 

I = 0.4x0.5x0.04 = 8x1Q -3 Kg.m* 
mgh = (KE) tota , 


mgh = (KE T ) f +(KER 0t ) f 

mgh = JmV 2 + llCO 2 
2 2 

mgh = 2 mV 2 + 2 ( 5 mr2) ' r ‘ 2 


v 


= ^gh = ^x10x7 = >/i00 




(KE) t0 i a i = (KE T ) f + (KE Rol ), 


= 25 J + 10 J 

(KE) total = 35 J 3UO* U2U» 


= (KE) lotal 
(KE), 0t3 | = mgh 


= 0.5Kg x 10^ 


x 7m 


= 35 N.m 
(KEU, = 35 J 


: jj«ai 


000 mlazemna Ijl4)| W^4> 4}/Ua)[ 
















Jktf U / 3iJk*l 


m 



4*a£ll§ <yjl>iA5J! 4 £jaJI 

Wave and Vibration Motion and Sound 


u 


Antinode 

jfeJI 

Node 

”Sj23T 

Compression 

UALVTM 

Ra refection 

"3S33T 

Pitch 


Quality of sound 


Doppler Effect 

>bji j3C 

Resonance 


Standing wave 

TEijjn^jEr 

Shock wave 

( Air# JUoll ) i> 


i- . :<T 


Simple harmonic motionl 


Amplitude 


Frequency 


Period 


Mechanical wave 


Crest 


T rough 


Super Position Principle 


Constrictive Interference 


Destructive Interferece 






MjUt 




- ET 


tu 


ji i ju* 


(UJIJi-tJuJI 


f>U*Jt J>U2I 


: *JI 

J ja ^jj 1 ■■■"“ ijI3L. 

d_ft ^LaJjl <i«Lu JjJLJtJ 

~ 

. Jsjiaj JLw <J2i SS>»- ~ 

: u&iMII £j»il 



f ^UjLGU *UJUj Ci \>Ifl 4- tjJa T uiJ £-G>* SSj^- ypA 

4dj)>ttt (j&l |M 0>£i (j*U /jd 

( 2 ) 

*JLj*4 Aji (3) 

, <UM (jadUii up*4 iijk 

^ Ajil j ij i ^111! ihi»y t j a^Ju4 l£IQa U-L'u~ / 2 


©go mlazemna LuJI I $4^)1 W^O £4) <^J>£>I 






































j * 4 13e 1I Uia U ^bjuAli 


M 



"<Wl> 4Jl> / 


JdUwSH 

ii *uii*ui4S>ii 


(jijLUJ >j*Vl uSj_LJtj (XJJU-* yijLb (m) 42115 ISjj* 

( X = 0 ) 3L_vljVLj Ujtj^Lul 2*i>* i- lUSl* (rn) xmij jld^j Cwi. 
Uj 1JL2« Ijl 4 jA SJuSlt ikiA iL F t - t JK m £>5 jbjj UJuj^ 

jt»ul ^ tfrjt>3 lI^I USJ 4 ^* $*** ^ 

l>-aj ^u)i JjIHUj 4, a^di uuuts stsu* js^ 

— ► 

{^d£4 4^h L^Lsbjl JjLao m 2 JjS iJjgy* ij-3 ) F x 

jbj-tl ijjttt ^jUi <Ujjll a$h jU bJi^l £>3j-u tjjjQ j-4j > Uyl ^irlff il 

, ^VL l^Uuj jlOtflb F 

— ) 

a Jl—iJit I ajJalt F i^Jb jjdjLtfl ^UJ-S J-l W^^iVtfi j-u-iuj .( fl. bit t ij2lb ) ^p4*uJ L*l 

Spring force { F ) = — ( spring constant x displacement) US* uD>a ujjUj 4^ t^ubll 

- — KX 


r res 


res 


( Newton ) -j^Lij SjLaUdjdJt = F 

{ N/m) ^G3 ^uii Cub = K 
( metere ^ ) ^123 5u-ijvi = X 


^res 


oC —X 


a T oc-X 



. QJ-ydl o^klt ^U/gd 

. Uu; 1 Uu.m Ltbl& *j\j illif> 1 £«U_*-4 fi m'ftfl JUuU ^LH J 

1 ^jUu £ JuaX\ ijZtil (jli . . . i- u*£j UJCa (1) / 

(iSblLui ijl^Yl) . 41 yuS'i** 3L*ljYl *■* L^i* uuli33 i. fcjall i^2JI (2) 

4*m*j ^buiJTb I jLmU * * lIIjaXua <UuSJ I jjLi CJldL>> VI djud JfU&l > I f t* (3) 

(mu* jl± aujijo*i afij^ ^ jii ^ui^j 

^ULtob*JI 2U^ljYl j-4 luijla 4-lfc guldf iiLj*t,l ijuJt 

> 41 4 ^uSUa dtMbj ajS j fl7n4 JHgtl ^ i n^tt 

LriUi 4aMii| ^Iflt^Ul /^ 

4^u c}>?C j (4ii t ujJL« (p >-ajU 1 (m) <cm s 
. js^lh IL US UjjA* 3>oli ^jUj Jaj>w 


**'" - 




<?0»^ 

Er< \ 

^rTf : . -i- - 

jfek X ..-■ 


Sin©. 

1 

. ^ f V^/ / 



^Ldj («ji cuajQ ^uu Ji^yi L m ^j,iyu (1) 

bBjJ tub* AdUiij ClUi* ^HVtb 

2l_(4>*t i_SJ3* L£jjlj Ji—VI ^11 SUCOl V«w M\ (2) 

aSjjKU ^jUxh JjjUUI SGSj^J* i jJb j^bu Lbdi ^jLutl <■ ■^< 1 .0 iGl^Lu^Vl 

( COS d) jjb»l4 jl ( Sin 0 ) ^bCb ^iJJ'lj ^Inj ii nH 

^JbCUJ 4J>ji ^S>>- JS ^jl / ^fifijr 1 * 

. X = As in 0 ^Kauu 342 ^ 1 jj 4S 
, 2^ijYl = X . Ajufj — A , 2-jjljit = 6 


000 mlazemna LjuJI I^JO^)! W^O £& jO/^LoJI I^J>£>I 






































U1 




J l^t 1 p 4-ib X = 


Jijj a 


u^iii a*u 


/u>jua 

T (period) i £*jti (1) 
»4»lj Jului JUS* 

aiX^ji ^i .iy ijL^t^n 2Uitfit 2. 'Apf? uiijtjjAVt '-*>*i 9 ‘ ( frequency) ajji\ (2) 

. (li / iujuj ) ( HZ) 

SLuUJ t iL. 2-tqjli J-4% l£i 3JI jJLfrtt f> m-^ J1 jjjJ ; j^ ,gM (3) 


.= 1 
T 


T ■ - 
f 


f , T cW u« 




^Ujut *C5 jlu 14 jjkt ^L-LuUI %hrt*n aJj^*» bile. ^>> y^ / 5 jL»Lfifr)l ( 4 ) 

. Ama> *L*£Ybj yjXJbl* 

. &j\j£Juuii £v*ja £}£, >£$11 :j£tofUa« (5) 

. aatt*^ jijOAVt 3uu / ^JaaUft 

/ iihi mil iuttl^JI&jaJl£ ^ U::H «u>dUIj*d<w^UJI 

•a itJ-~ i - 3Ljjlj 2L& w- »_inj) ^ « lr i ~l 4 j->- jj^U ^i«jl ^^>***>* ^J .1* 1 * 1 

2«- j y^j a 2 .Sa l 2 1*7, 1 it. ^_lf 1 il j e l_,7> I £ ItA .t^2_n.iT £^531 (j\a c |«~> ■ T -~*-_« III'M (it? 

3->>* JSLjI iIlJmjj ^ ;n^d ^j|!>4 *4- Jla £1 bla^^U C^ >u 

ijS+j 4jjjJ 45 >^ <JSj , Uu4J 3»£s!>i 3S>>y f*UV 1 ^j^Lj 

. X = A sin 6 a^sai^i as>** ^r 4 ^ 1 m±Ui 

I Simple pendulum kidiLJAkJl 

Aj Ijla ll,u< j ajtL»3_itfiU J—iCs j-j£j jj$J1 (J^4 (L) A?>ia t'ljV 3L>lgA-t 3 3U « 4jS >* 
% Jj—^ LjUIj, LjiAa jj$3 L$5 >£jj L-uLx aj-£fl <-, <. >«h i ^ * (0) 3IuQ Ala^xj >^Vl 

($1 < inj 2 Ujj 1 JJ 1 j (jl jlj ftl Ir ^vt ^ * i a < 

3 J y?V* uu> ^ 35j> 5° <5 i ii ^ l i 4| * ^ 

3JU5 iC 14 J ii jj£3j 3 (<u C (jll ^3 b C (pi 

> fjvjZii UjV 35i hj^H T AjUi ij3 (1) 

3ujt^v* asuuuij i yi\ mg sin 0 *jSS\ oj^i a^uii a_5jii & (2) 

- Fres i^alb Jjbi-M^ 


Fres = -mgsintf 


sine 


>«J 


c > X 

F res = -mg- 


( 1 ) 



. 3L>-1jVl ijmSie, aJUatt #^211 il>2t jjt "AjJLuJt (3) 

( jlilijA *4- i^21l 4 i m 1 Fres ^^2}l jl (4) 


( 2 ) 


K=^> 


(^u^) (1)^(2)^^ 

-- ( 3 ) 


F res * -KX 

-KX = -mg— H 

L L. 

T — 2n J— a^buMit iusiijSJ't as>>*it u^JJi ai^u* y-<j 


3 mlazemna lj^J[ I^jo^jI IXjO/-\Lo g& xj/'V^cJI 
































ur 



T = 2/T 



T = 2/T J- 

V 9 


^jat a. (3) aiju. <> K 3u*a c —>«j 

ilaaitJl J^la L 

iJaj^Lu 1 tUdLuJl ^tdrj'Vt Q 


,>JJl T 

. iLu^La^l (JjJujJI JT)I* 1 Aj£.!j Jji tijt l JiJ iiuS £*0^1 U* 4«^V 

&>w UUIj UUj c^jLy jU Ijl Ifil uwft’l 1 m Ifrilnii J$fa 4U /I Jtt* 

. g = 9.8 m/s 2 £l Uic 


T * 2/T - (JjJulJ1&jJ» 0*jH toll**) /Jill 


T =*2x3.14 

T = 2 sec 


1m 


9.8 m/s' 


= 2x3.14x- 


3.14 


/ ih>ihll Miil^ll SjaJI 

* 

JjJUJLJ jtj-JL&t lbm-ui J- ** ioLUjlJ Si . dlUCUV* jJljwJ JUii g .*w«t Usl^ Jjiiu ^1 S- 

JbJoi j—hGai JM j-t Jjhh frtTt ^uuj jlJ-^L&YI ji ^LtA.i!I gl 3L US uAd^lt 

i u^jjji ji^^AVi ^j.»"uity ^s*ujjj tPLu jt *m 4- gji®** ^ajiij 

J- * JjUi 4- * *J SLjftUll 1jUU* Uikd dJujJJ) Vi.i.f^j Sl,U*4 i jJajI ptlaJtft J^a <^S3j jjUtll 4- 

. SOjCi jiJlAVj SLui utlatl SUiL^V jijUUb jab ISu^ji Jjaj mu 4- U£ dlSUVI 



jMrfU >Ul»i ^AU /* 

( O^b-Ljl ) ^>jadJ jjLwjiJI '* ~‘ |j 1 —*' j^t —".t ^ . jU~, . 2_ 3jjjjilf>*t 3jt«r Jut^S 4) J>t«iJit) jtjjiVl / ^ 

. Jj t .t~- jjfhA ijLduft jji>* Lh* hjljt jltAVI .LyajsTo ul<JL.ntl 4uL) 


/ Wave motion 4#»»U <6>JI 

: jAljlajl j* t SUslb {jj* M irt I 

. ^S>t) jilj^ iJSLut SLjaiiaJU SU2U11 ufU^ll ujSj ^lui frU jL i-ilc (1) 

. ul>j4 SUiLUtf^lf DVYI gj jJlusJ SUdj-ujIt wUiaJ! (2) 
. GUjJi gjjjmuJl 2- w^pysJlj (3) 

, gijv* gw* gjt saubij miLkii maijj>n wU>u (4) 

900 mlazemna UJl I S4J^)l WHo £d jO/^LcJI 




























jjw jj L£ / jLL* VI 


ur 





/ Pulses in astrinq ^ 


2LCjjiUj jlJLj j^-YI 4ijia daliL>iJ dLIblfrj 3Lui* jJj 

ji t ^i‘itl jjtJUA Jr *"* J *j ( ^Ll*_u) jitiol JlS j j 4jU* jJJi mV lj 

ut 5LUi£Tl ) 2LiLiaJl ^Uj&Lj jjjll *1j^.l 

, (jJijll) ilayujJI JpSjjJ 

—► Y 

X^lu^ V = — 3Ut>^ *jl 

t 

>4j jjjji 4- ft* M* * » js ji 

( ) lAjljtBlLufl {jjm_ij JAlujVIj JLcV I jjS I ^t—IJ fii l 

m 


jil — — u^ ( ^-y» 1jJ£3 ) (^/) T >JjJl ^ JLuJt 4 j 3 tiUAij jJjJi £- jl 

^U3j JjSai ♦ *> k±>*J AX& 4jAJ 




Kg 

m 


JjLdLcu* jl jrb-jJL l-ij* jrt"JS 1jtl ! (tbit ) A J^Jbll 

jLiii4 4- 5L^a\ jlJ^Jb V I J4> , ijjjll qAj T jij 


f = 


T 


X 

V = - 


A = V.T' 


r^u 

. 3^34 (^V £lLoJ 4>^Lct ( 1 ) 

„ 4! 4 l^lf jiXidti jjjj ^ *»* < *L>^1 jJ (2) 

. ( 3 LfeU£j Aj jjA ) 4u£ J^il i£JlS iL^ujll j?*a ^ 1 a UjI 44« t—dAjuJ 3y»^U X^j^u (3) 

/ 4»£il gn&ul 

L_?t^ 1 <jJ 1 ^p£in ,<J *bJ ajA.I 1 J) Lfl Jtaj L* j t jjji, L>r 4- ji* V1 WLiajJcaj jJj UftIj4a 4" ( ^ ^ <*> ) JUlJ4 1 Ju . fi 

aj^ai I LjbJI jl4 JbVI ^jXc. >>b >J>T 1 J54>- (jsajLajO 

JJl-u<VI >aj j^jN-ft 4 - * * j— r.*iJ JiuwVl ibaVb 4J AiuSImj jlJLdlb 4J J-*5 4 j 

(j_t (180°) fljtJLi* JJ-fes 3>-dJ ( JU^tuLi ^ < j ».^ll (jdiSaujj ajt^Slml ^Id>> 

jUJt>yi tiub ji—vi ^n Jl3 _LcVi ^1 l£ 1 >^Lj ji 4 .5>^ >jjjt yLS lit ut a*i^i 

■ i-ts.**« 3Ua»^II 3_taj, U 1 JjJai JJlc "AjalLt j' JiiiS t^tyV ) J >^ 1 4 - ',<'»< i V 

. Aj^JI ^LjI^JJI ole LjitSjl jjJ jj..f «'!*> iCjlaJt iJLlc ^ISjuVLj 

m^di) g^i <j&i j <wjiUI ^Jl j\maU 60cm <U^a$ 20g 4iiiS >i| / 2 JLU 

. 30m/s 44 4^11 

T mV 2 _^SSS x ( 3 °r 0.02x900 _ /J*® 

m/L 


V* 


T - 


—x(30) 2 
^ T _ 1000 1 [ 


60 

100 


0.6 


= 30 N 


0 mlazemna b^J[ I^jo^I jO/VcJI s^jj^-1 



































Hi 


JMMH f 


/ Principle of superposition hyStjiJI M 

jJJ^SZu &JJ .d . (Uilil< f* l J L_lS*jJ3t &*** 

dill_A ^4-^nl AlA^*J 2Uja> 4 i£jJ* 4p^J l AiJ^J , 4«»J fr* 

, Ljl>-jjl1 lySl \jJ ihU^i A'^jfcliaJt 

/ B*0A*JI 



j;j> ^ f i 5“tv 1 2 lirtTttt J^3 4r 

Ojtf& j—* * 4- j'-S'j ^L"ui^UmXI . (^Ls^jVI 

I iAjl...^ 2_ j ».Tni 1 ^^ 1 ^Ic Jjd>u ^Enri 1 4" W^4L33t 

( 1 i.Clj^H *, \-jj* J ^ y (IjL^uajJJl Jjuji &\ ,rt"T1 tji . J^a-J ♦ ^j rt* t 

> *ll~i iL_ i 2 L ^^ f Hi ^ jU jM_9 ^t-^ 4 * jLLajj LiJj^u-S LaJLuC uLLfjt£ 

y. ,, l< i-ff"a ^u^L^jb pLLidja Cjffil ^ t^vti *1 n 2-^3 ^-11 4 uj^ rn <"fit fr j) 47^4 ^gj L iii i ^ hfilh 

^ n 2L»*ljVI ^lfn>i» 180° Ug mj jjlalt 2l^ jjpu-^j 

£>ju ^ ( AjlSjJU ) <>4-wJ ai-A *L2UVt < UoiVi q\$ * W-l* J-£ 

p ^LdVl LA>jLu*4 \ 

i tdj§*M 

. ^ a* 4Lj_L* j utpAJ ij* i (1) 

. u.Tx.? 1 4j£ur L^J (2) 

£\. diLct Ja^V { ijMait ^>**3 ) f Ui * ^1>UA yrJ^U-> 0&+* (3) 

». JjLiij jjL»oi ijp-Lc 3 Ljj> 4^ mnujiiJ 2Sj^- >^lt Jai^l CjI^luj^ ^UjlJ^Vl 

; ^y* uU£ 4Ci^Cu rfUjjjJI < tf ir>jJ iAJ L j > 4^«->4 

(v) a^u aiAWi (i) 
(X) a^tt (h) 
. SLJuri (f) a^>u {*) 

TTia >r v*fA 



^uyi 


azer 


Wave Speed = Frequency x Wave length 
gt MAk \i\ 9400 MHz 0.08s k^lj yU^ jUIj / 3JUy 

aU^il (b <j*$U J^lall (a ^ C = 3 x 10® m/s <y£*)1jJI 

a 


n — 1 i-iokijit cL»>jii i_ 
Txf-1 ( J=1 
1MHz = 10® Hz 


A =| * 3 * 10 q m/s = 3 . 19 xio' 2 m TTTT - 7TT71 /tM 

f 9.4x10 s Hz 

£'}ya!l C . ^ f 

(2) uL^jXt A \-Ui n = f t 

n = ( (9.4 a: 10 9 ) (8 x 10 -2 ) 
n = 75.2 x 10 7 wave 

/ Kindes of eanes *aU$li £l»i( 

. ^jjt ^L>-jIt jLlojl «l»o1 uUwd)} AjjlJjiVI al»ijl ft mrt< 

: trans verse waves 

. jLttuul »bol ^Lfir (1) 

J *r* jftt-44 cuaji jl i-y-4jjl ^JL^iJLaj j5^j (2) 

>-^Xl i trw i g pl <Zi U^w ^tj^SCL-itfi X jj-aJi 

. J<J ghfi w(4/.ni^J( *»'j' 

3 mlazemna lj^J[ I^jo^jI IXj0/-^j0 ftp xj/'V^cJI sijj^-l 























•UttVlv' V 



ijjJa l4j|«.uu> Juj y^iJl SLijJt tleUijVl ' 2 - VI iLaJJ’l 4 -X«jV 5 l^UuV ^1 4 *mu ( 3) 

'j ■«-" j -* J ~gtt pj jj^-" j ^ ^ *il_Jjj JjIj—mII Ajx»JI .i.Hj 3 il mil j»L*»ufcVl J ** 3L_jlS i*l mWj 

. 3L*jl1 jiaai Jul b-Sjxt 41 ijjbJI uUi^l 

wL^-jtl jl I OL^^aj rj ■^** < ljI—*J* JJU ^Ij-alLj J ^"*~* L$)12ijV Ja-uj (jll jUaoV Itf i rt a j (4) 

aWaLuUj^f 

: longitudinal wave faJflhll wU^ll (2) 

jiCitjlj^j (jj£3 A'jli^ti JrtKijJi uUm» (1) 

JSL-A <^JL> j-J_ri 2-- <£jj-» js^jbj *lj-tft 4- J-i^i (2) 

. GMiiiij olhrliM 

( JatUjj) SjjIaU ittjtn-*- (jit (*+ujJb l^ Ui <3 j£*J (3) 

. Jaaiauflj ,t-. j-1 ,-^~11 ^ y ,'i.-»i,’(iitj (jAwJj i—txajl ytfHiaJ LoLyJ jl ( ) Abi&bxl tla jh > ■ JSLii <jitJ 

. (jdjlj 3£>^ jl 2GUj 2 l£jau jlJJukl iLjjaJI 2^j* Ji* l^USujV < t-> i » j ^11 (4) 

9 «g>$ll Lfc*U ^J| <j£ U§ ^iUail Oj* /gn 

>£>* Jl I^Uj i-S>4 Jl Ldb>£ jl 2_*jil 2_a Ifei JafijS ^1 2ibull /g 

m/sec j V = f A y^Uii <jjjL2li j* <_uiu>ijj Aa->-ijJi 2-jjliii 
. aUiliSj il^k. j* J3U1I a^jli Sb-Lib (2) a^jii jjj (1): ^ 2k>>* ji jiUai' Um j 

4AUaXI JaU<j2l ji 4»$ll jUlail UU ^ft/g« 

. 4l I jltajl £« Ljjjla t-mLiuj j? J*La* (1) ' bia. ' i aj / g 

y _ . 43 ^iLjjjriJl jikaJI j* biiiSTr mmLujj fD JawjU 2 -t b SJi 2£liSJ 1 (2) 

VP Ox. p .JJ P 

(Lb.jllj AJjifiJi (jl»jtl ibol (> 2^ili JiVJllj »ltl iU»>« Ji* *.J .UH luU>. uiiLuk / 4 &a i*tU 

_ / Sound d»all 

i^a * <j^~j J*iaj I JL. 4UIjL ilna^ j4 JJajJu ^3LtaJ^ 

, 20000 j 2 Jl 20 ^ 4LujyuaJt DL^ji* (jnn^Vt 2UjjLJt 

4i£ij|j bjjrti /gri 

. iLj^ll Jjjj u«Lm **jJA jJ4* Jilin* Jj*»j (1) / g 

l^}l£uV Jeuffj ^1 ^n»Ti abSbilSb* xti^j* utjuall tJjxall J2 uj Ja-u/j J >?’J (2) 

. £l>SJb JSxiJ Vj 

/ ik^aJI jUkil 


. laUSllj Sbjjtl *. lxutj3S liilj o^lj* t^Lt Jl^Tuu ^jlil ilxuijll 4- 4^^11*11 AJjb 2bSbjl5b* ljLvj* Cijxoll 
4. -Ajittail j-a ^1 Jj|>xJI 4- aLSittailj 2LbLuJ1 i*j_tl 4- I 2UU*N iljtl 4 HJ—»I jiUbil ji 

[y 

. V' = I— 2UQI aiiUlb (JajuijxsJl ^yiail CtljUll 

5 Ip ' * ‘ 

. AbUS J^U3 a ^ijjj J 4 U 4 Y * V 5 = 


U mlazemna b^Jl I^jo^jI &q jO/VcJI s^jji ^-1 


























►1 <Ui|b «*** JUJt U *ijk* <UmI*i ft&uUI g* iU del jjb Ul / JU# 

gl$ 7 x 10 10 N/m 2 fd^MlUi ( Y } tiii£ J*U* gl Uic fe£uUf *U ^ ***ll J^Uail 

2.7 x 103 Kg/m 3 

- £ ■ J 7x1 ° 10 - = ^25.9x10® = 5.1 xIO 3 = 5091 m/s P >utVi lu^Ji &>Uait /Jell 
V2.7x10 3 

/ Qijuii j iuui 


• aj'W (2) i*t yj(1) ^ 

/ *1*fl1 J ***ll JMtail 

^jij—sjt A i».jj ^Ldjji > ^ j ( 331 m/s ) *j —gli C° ijt^^ I^jj 4j A»-jj ^ic 

T <LjVjJ (_;( '£-. 2_ ‘"‘J—^ 1 LiL.i « i. 1NJ 0.6|TS/S trt'l Vl J t J j—) Ai j - iJ L iLM 

• A»jj T JU- 


..pi •>»;. 


j# Lum&& wxut 


Kg/m 3 js 




V s = 331 + 0.6 T . Aj)mi ASiUIb 

4* i^|4»U>1 ***ll JUttt/ Jk g- 

»i«n; fr awt au-a J.sb} uV / g 

j ***» ^iOail 


£ N^im 2 jbilAxj t JiLuJi J*L** P £ 


C- 12 auoji ai^MjJb Jau 

VP " * 

1 x 10 3 Kg/m 3 <wt£$ 2.1 x 10 9 N/m 2 <*§>» u$ill >U1 ^ **all ^Ulait maI /4JLU 

V S =[Z = I 2 ’ 1 -. 1 2.- = 1450 m/s *tti ‘ 4 -G^Jt 3 ^Uaii /g 

mlazemna edmlHW 

/ Interference of wave *U*ll Jelk 

. a^lj Cdbj 3 Lj 1j ihn/j 4- yJ (Jm 4 jJ<£t j* _*a 

. >M»j C*l* J*U1 g*iu <j*6 /gn 

p uiai fJo^iJull qA yJjl Ij^Aj ■» i^l i.iiiM jjAu) 3d>.l Jutl LjLpjll J^£j Jua/ g 

: constructive Interfemce $Uy Jilk(1) 

^Ui uuaj^ jrtJ AjjaS ^ i "“JJ 

. U^j^jkja f ji 2 L^jj« j-o 

: Interferrence destructive |0UA (2) 

j »* ^4 <i»4 ft f L^lti JJU l^ifm l ^30 uo* 

( i-,^GVl JiAlJulL J^>-1Juf 1 IJLfe jf iU ) 

/ Rosonance g*ji) 

. f = fg Ji At >»! p in if- jjjUj «JJ pni^ t jij.1^1 

. gk^l 4JU j fWJf *)>** gAU /gn 

. 41 au^^si j—jj j^ti |«^t auaib jujj ( 2 ) . au^s >jSu a*^ ( 1 ) / g 

0OO mlazemna U4JI I Lbo/'iLo QG X)/Uxi)l ^1 







































J-tfia / aLLAfl il 061 


UV Jibuti 

* ^Uarfjb <^1* jruJt j*# jmujV / jSi 

«Lb Ja-IJLJ J-4 aJL*-lj Ajuvj Jl>-Ij JJjojj JL>-tj g'PJ ,>• £ll»>« atjiu flliij 0^ / 5 

JUA i^s^LuiJ U I aLS IjijljJajdl ifj j-LiL*z) i ^JLc jJjP AjjlJlj ^LdUdJI tfAUj \ ijb) J\ 

, gpupl <L}L»p i,.t Ami ^jLl^jI ^yIL>» jt 4r i tnVi dliA Jla AijJUl 

Beats aU>aH 

jpj yySjjw Jj* i ■ jj ^ 1 Ojodll 4- Cr^oi^j A IdCuul ij^Ua 

■ ( 7 Hz J44U4V 3^4 ) AApJl 4- 3t>i jlS til \m* 

: S^UaJt bu 



.: /V— 


ftil 


- . ' • .;.' : ,; 
:\-0T. \".:3 


4 W^Matt . 4 "(J4 4 ^trWt 4 Jj^lu3 Ve^rMj 4JJL^O UU> (jU 

CjIj —4 AiJLa Ji . AAj^*]l ;-fr^ Jjj-loJI % U^lh 4 ^Im! Jj^UG AjJuu |4J < Un£U * ^Hj 

^jjJudlt ^aajj dL^ 1 Ji^j ) 4r ildMrt 

Lj / B/seC 45a*-j ylj fg = fj + f 2 GUj^oJt AA>i 

J JLx4 UiiA (4 ^ mil 4 I 1 J <nt I A AijJ AAj-JLl (Jj ( fit t X< LulSji LltA (jlojUj jl3 jC * r MjJl&l I At 

# f 1 + f 2 , 
f =—-— . UfcMJj- 1 


d^all 4 tiiU^I ojAUai ^UlMdt *lUa*ll l& 

. 2bljj iLSjbi dladiifjj 2bljj iSjMt J A>i (jjaiJ (1)/ J 

. All i|_ JjjLM* jjj JJ.Jj jjjjjU (2) 

. «LjJ_}^i ^LlZxurjlt uVVl («Uj-LJ (3) 

446 HZ dd>y o>U4 £j*\ wt>bU Mjb <ubj 4&^> ji > ti l\jd I 5JLU 

4 4&^ll dd> fSii 7 beats/sec 

/Jail 



^=fi-f 2 

Either 6 = fi -446 
.*. f 1 =453 hz 


OR 7 = 446 - f 2 
fj - 439 Hz 


. jjJUb jyjUi* juilij JUalL(UuU>a)l 5 >bU»<i> i : jSd 

L>a i .i -fc l J j^j jJ I ij^ULa Jiivxj Im (jjjjliVt 'jjjJaij jijJJb jUu_jLuIU jrujljj 

jJUu » j_4 |«S ■/---*■ . ub^l »^Alla dJ&j ijj* Cciioj jIjuJ G>m»1 I 

---- . (jbj-aJt JJjJ LlJJlF jtljj 5ui*JJ) «>1«}I Ai m i S itj 

l>jJ' 

lAAJ^i 4MjJaj dd>JI wmA ^ ab>ol^ /^ 


aL>aJI 

AuW* 

tiil 

gn^Sjy^Jt JJlS uaMIi.1 bJtCL^i aajmJ t 

(jyS jJkJJ ^jLluIU 

1 

^ ij *<j « i j“^'* L JLXc |<uj 

jb j_j ^i.L> Ij u ^ wJa .V—tfl (Vi _* 

vIpb 1 43 iUjUi) Jus. 

2 


mlazemna lj^J[ I^jo^jI !ju)/-&o g& xj/'V^cJI sijji^-l 


























UA 





' ■ " X = f 


r*w : 



/ Standing wauve ttl^l 4ilft$ll 

5L IjjL«o4 <j-* ^jlLuiu 1 w-SljJ Lm m g^Ul lILO ^a 

<h wj 2Lj A .min £f *iX\+"m l£AL_>uI &- qIjjl-u3 uJtj 

, J# 3Lo£l^Jl <L>r$ll <-dJLu . 

fiWuo^Jt fj^ajjCxt ( i-Ui^ijM tjUS j*JL*Ju JaUiJ <^Aj ) (1) 

* ^UJjUalL* ^CL^rljl ^11 ^> I5.lt 1 tfiO 

* 4»ua^fjM 4^j^> . I ljLAjJ^ uJj jJ u slaLu ^A^ ) (2) 

. ( jjln jtl j-4 2L 3 L^j_luj tlifciMj ^LdiHSu* tZii&ukJj 


L =—xn 
2 

v = Af 

X 2 L 


^syi L 
1,2,3 = ujUJi jjl£ n 
i»>tt J>t» A 


^)jVI jl ^uLuVl f 1 uijju lu* f| = — jjiil n — 1 UlLi£ 

V 

i.'iCaj 2 uiliJ| ilL2il^l}l SUiitl f2 iij<iLu» ^2 — 2L n = 2 1 ■* | ~‘* 



. 4Adf$JI 4ft$ll ftj£y U*2 4*jAy g>il /gn 

4m Aijioji *. : Jgl^UluljJl 

3 |xft j—« dJL£ (U jlJL-stJ* *_ j_43j( ^u/Jg >LlLJtut»k> 

ij-4 31 mliii J-J>£ jlj <1, rifb dft>2a l£1j->-j 3ojQf1 

j* ^lLDj jhuSLm >L>aLi ajjjj J-isJt aJla ^JC*,u 

^*_ j ■» jii.U'n g>fr.V> ij JLiic, ^jjpCi i J^LaLJu* £jU& J'l Jb^^l 1 u*2jjj dLaAljJ - ! ^vlujL* 3j££* fiLuJ t 

alt 3jsLLaJlj 2jllJ\ iJJ Um> L^lfiLta i£tf£i£j JLSadl 4- j*J^ aVI 

J §b Aft 84 m/s ^iUaiU g$fcu 4 m go UJLy *mI$ 


A 

L =—xn 
2 


<ui 42 cm 4 J$fa / 6 JU 0 
4yUlfj J4XI 4yul$*JI 4U4>ij 4ft$il 

tjjtnjTi aja n 4 


0.42 = 6 A 




A = = 0.14m aaiijji <l *.^11 

3 

f = n . iL tSjjhiH SLiiiiJtj ^jVi ajuj jl ui 

2 L 

1 X 84 

f 1= = 100 Hz t^jVt Susitjat 3 Lum Jjjj 


f9 = 


2x0.42 

2x84 


= 200 Hz 2 luLji auaki^ft a.im jj^ 

u* tf' 


L ‘~*' 1 -J- — -^* 1 jm2f J U«lu JUp tj y) jL ( 


2x0.42 

f 2 - 2 fi 

: m\0 4ft^114il>*M /gd 

. aau» jauv ( 1 ) yfe 

= ^“4* 4- »H* Uj i «V > ( 2| 

. (180 Jtfjatf iJtjA ) J^laj j^JLil« (juiaj 

, jj^lbujl JLu - .t~...jti a»ljVI ibjj l«jjj lAdall il*(f- ^ *■ ~~ (3) 

. %tajutt a^>ti *4 ^...vt 4 , 4^1 ^ (4) 

. ovw AopcVt 4 ( 2 ) jisjvi jij^At 4 ( 1 ) / 5 4ftil£Jf 4ikft^it 4dAftd gal /g«i 

©OO mlazemna LuJI l^a^sol £j0 jO/UoJI C±J>5>I 



















jjw 


U* 


*A 

: Q**ll 


II tfAU/gi 

jk (1) / S 

/a£oII$4i 


( 3 ) M>*aM ( 2 ) 


g^dUitl iZjjtLafl Abluj ^ J I J- 4 LyJl AJ jjUU ^A 

ipjjj—all 

* LJJ^LJ LJjuah 3 dU*f 1 AlAj-f ^ 

iti lug la j£j* < a^jXt ^ a^Uuti * a_uju*aji agnail juui jiiaii ja / S 

Sjxjji 


i= p 
A 


tf* 




— Jjjl irtt) dbLw 


, Watt Jaljlb JjJLa* SUJjjtfJ't ijAdlt - P 
A - An r 2 i>£ a^L** m 2 _j ijaa* a^ux* - A 

, watt/m 2 ij 4 a* £>>*h £jl£ - I 

4au ^ dtf*u f)U}^i 

I OC —— ( ^f<Cf i <fi(LlJ ) jJLwall Jj-t aidULAll iAJ ( 1 ) / S 


m 


I nr lita ^ti**j* ( uu*jU 3 ) jjJLwal* jlj^M a»iu ( 2 ) 


I OC A 4 jKJlg^C 



l-uuUu ) j^$ii a^Laii (3) 

( L T ipA *'^ ) jL^IIiVi a^tiS (4) 

.^Hr HkUM 

/ OAmI 


^j-uLii^rVI (jjJ ^A 

jr / albftU* 


■* j*- 20 HZ — 20000 HZ jjj a-iJj-3 ojl^ oj>-ajj ^j>iuJi u i ‘ ii ‘ j> ’ ~"* (”1) 

. A-_cm«»«ti i«mj ia y»mj 20 Hz jj* JSV( uiijjjJJij 4j«<mt < wl»>« ( _i< i "~> 20000 o-< 

^ <-_■ u. t i watt/m 2 10 12 watt/m 2 ^ ^jui ^jlii c*$^s\ iju*. ij>-j ajj-tJi u^» (2) 

. 1000 HZ if mj2» — 


■■■ti a <"»> ^ j t 2 LiUj 10 ^ n»tl Aklu j^SLi U -L t ^. ( 3 ) 




~~j ,*n - -J ■■■_> 4_lta tjJLc.Vl ,jSf ) (UVt 4_,i T tta j t^fciajyl <fA IjLl>- ij^uaJJ £JA+ui\ £)$*aU oJm> (4) 

■ ( ' 4 r 

Ci "»- { fj LLUtJ) JAM ) Zero dB jA ^ y' 7 ' JULc ^-o *—>_■) ini’! 4tlu (5) 
10 12 

L 0 = 10 Log^j = lOLog 10 ( 1 ) = 10 x 0 = 0 

120 dB jA (olVI A-iTig Ju£ L; u>utl »JLu ^epuaA (6) 

U = 10 log =» L, = 10 log 10« 


L| = 120 dB 

mlazemna Iji^Jl IXjO/-\Lo ft& xs/V^eJI si?j^-l 










j*b*l3sJ! uiidJU 



! *&id\* i»> 

ji | ( i Jl^ ) ^u^xi Lfj < ^ijt <Ij£udi! SLutf 1 ^ 

, UIS iiUlci Cj^dLdJf J2*a3j ( 2Ulr ) 

* JijkJl = WJJ-aJ* 3 L^j4 
11 <1<J UJJdll jk j£lj * A^k Jk it<1tjV iJ^tdfl /4&»U« 

l^i 


<j-* <j1j.iL** L^iOj jJumU jjjriu l+$3 <jrU j-l*jS\ j ^JS\ <LudL>b)1 / 

. t jJji hrt» 

. u^JI jJjj %*ujb (2) * j*Uai! L^U ^iudlt Siiil (1 ) ; .uJju £>i 
C^l 4i'l JS <>» Jtft^JI bA* J*U o* uu tiuJ! ^Jt gU£U*» jUI uwj / 7JU* 
j«UJI J*d >* a^oJI oo»|t 10' Watt/m z $A J*UJI 

. U* jLUVl J**j UlLLc (b) . JL3YI ji*i J**j U-Lus (a) 

2LdGtt Aj.lL*tl ^4 J)LilYl (J^JiJ L* I >,Vf (J^Lall £1094 JJl£. Lt #JLuJl uuiAJ (a) / Ja]| 

Li = 10 log ~ 

‘o 

i —Ant 2 x 10 -7 Watt/m 2 __ ._ 

Ln= 10 log 10 in _ 12w ' 2 = 53 dB 

1 x 10 1£ W^att/m/ 

Slkt?! 4>li& 2- dJLmJl 4 X 1 0 ? Watt/fTl 2 tfJL^Jl i hf LiVo (fa ) 

Li = 10 logio ~ 

i i n ■ 4 a: 10~ 7 Watt/rn 2 

Le = 10 logto ljel 0 -i 2 ,y att/m 2 = 56 dB 

. dJLuJl Wd£ i irtll UlLLc 3 dB jA grUJL^JI '»* JfU 

* L 44 dl-LJ I jjijAJ Jjjsjl* j-ski 4-J I f^pkLLj h±Oii J*ajj fAjkk* LkJ <jL£?l U&jLfc JlJ jla / jSfi 

* 

■ U>^ 4 iaJ I £dLu ( 4 ^ Lit* ££J&jU ^1 <J£ d&jJU L* JJLc (a) 

. JL^IjJl JajUll 3JL*. J-C cJj-uaJl *Jum w» 4l4>4 f«S ^>ki jrdaiUt ifkkuf till (b) 

I, L j*j asiun & L = 10 log^ aiiuti ^ / JaJ| 

Iq " 

Log 1g 2 = 0.3 4,u*. 

a) Li " 2 L£^«x 4 t U^Jdll d J^! ^!^pUu) Log 10 3 * 0.477 

Lo = ujioti Jiu lSj}~"‘* Log 10 4 s 0.602 

Li = 10 dB + Lo 1 &Aj 

( Lbjil 10 dB ukjUtlj ijiftutSt ilfij 4 X*U ujiatl oJJji i^jLu (jjj 3^1 (jt Logio 10 = 1 

b) L,= 10 dB + 3 dB + L„ 

L| = 13 dB ^ Lo a <ry* 

13 dB i_ajLaJ 1 j t j-i >ui«tI It CijmJI aJLut ^,114 jjjjt 3 >aM ijt 

log 20 = log( 2 x 10 ) ^ log 20 ( ejbjJt jiaa* ) 

log 20 = logm 2 + log 10 10 
log 20 = 0.3 + 1 = 1.3 


nnlazemna Lx^Jl 1 jlo/-\Lo ftp jO/V^cJI ssjji ^-1 















vol 


jju^p J^La / Jtjkfi! 


/ 


. t.t i 

t ^ aU^ll 


* 3 bUafl IfSUujlaJ p#j 20000Hz p* Ojj4 jj jJ *JlJ l$Jl VI IfruJn □jHbaJt l^uij j -flujJ SUSbiti b * ujL>-^* 

jU^ ZLta-usil^jj j^ull Jjj 4^ pJl ^La^faol 1 jjj-k p-# ijL&l JLwrjb jL^Jl ±\ms\ jt^*j (1) 

1 

V= Xt 2L33bJb 4 jm1I p^Uu ^ p*jji uLi>> (jpaj jjLuVI 

. jb^i 4, ^iu^vi yi>< ^ lJl£ssi (2) 

* ^jLcrLBJ jl jl yJU-a p* pjLail 4* I (3) 

, ^buiVt jljobl 4r X 4 juuI ^.uLil I wL^j^idJl 4- (4) 

. OL^JjjbJl I bjlS I ft g 4 jjf Jrtit JLi » Uortit ( 5 ) 

. jAtrtftj A.jAirjtj [^-Ldjcut 4- (6) 

■ d±A»\jjM >Jlj frU-jll ( 7 ) 

* yj-uJl bfcjlplAl h-J-iuAJ ilLj-LUJ i_JbJl 4- (8) 

. cr l£H 4- (9) 

4 n< futi ul>^ll jj L^jLluj 1 ^^ic, ^5 A*^ I 4J%£jSc%£ L* \jl± ■ t ii ^ j *4 mil 3 pJ^VjJl JUbeu \ 

4- L$u^LLa JwiSj-Jji U^ 4 p£-*i r " j j ^ ^UALmVI jLUj .w i t I 3j^ 

. 4-uliO 4b*b wiiU* jbzi dual * 1 > 3 VI L^JJi 

f 4^6JI m*ai §1 J**J (Q i it ill j iiitflmll j£t gl#*2JI ftiWi 

uJUM lILFJL l SLaluj J-xmjj 2L^j^j jtjjj JjLu 1L 3l 9^ bjL^j .4 jjj^ Jo^ l S 

^Uujl iliti>»j CtUiUaLjuVl ^Lddia»l Juaj <ZtleUi9 jjiii Jjl^lla^jVI jjuX) jlj «"niLi JjLufl ljVLojI 2_ t~iLe ltriii*i l 
iLj» GlftlS jl j* JjLu, 3 L LLfcjjU Culall (*>£» IJJ ./ja^l JaiLall jJ 2 j u«^tl u»VI J**j Jaa^l 

| 

: Doppler EffectjitfJ jgjlti 

jrVJ A .-£>>- >V. <^i4lt v i itrtVl ^LuJl OjJ-aJ* i>ALla 

, _ , „ 

j^xSi Uj-Sb ( ilijyLA^ A4>i j 44 j 3 t pl^ I l p 4 y LuJlj Jl Lrtl i ^ i J f m! ljjIS 

AjpJS ) (^jyfcULall pUl \ 4^^;i p* yUJlj jJUati -ilib* pjt ^££\£ #M Ul . ji \i*%a\} 

. ^ pSlui y Lui p« ojJSu ilj^s jJlusI jJbjJ jJ m a U F p 4 

f ^ f jJuAf+H \ J Jij-J t jbA f / ^ 

gj 4 nit I jj j3 j* J Jpill f ^ 

^ I JH& ■ tnn^l I j^ 5 u p IS J I 4- ^' 4 l£ j*# \f 

ujdfl ji imi «Lcr jmui y§ 

v 

f ^ y K . pSloJl ytLuill pj£ JLsjulj jJLual jJjji pj-jLfl [a\ 

• I*WI ^tlj4 u^jlS ij-lai U^US ji fcoUll ji jO^all XS>*. <tfb- ’L. ( £^*^' **J* ) ^11^1 JJj3l 

* 

1 iIiJoaII J JjJ f ^ /* 

j< A frt 4 pT ^rLuaV I JJjJJl f 

£ ^ ji tfrtt i 4- ' 1J I V 

yLuJt iLf^pdu 
J.I VritflU J-UJ y s 




O mlazemna b^Jl I^jq^I Iju)/-^/) g4) jO/VcJI ssjji^-1 










^«Jtc uiidi) ibjJill 


lot 

; j>»U)l ijjt JaJaJOifc JUl* uUI>« y 

. j hurt A~iCj^ji 2l«,i 3 J-C- ( ^4 Lull Jit MjuuaJM jJ Lya * ) j5Llu <j!£ (1) 

* ^Ljjbj* ijLwb jJL^U jjbjjbfl jStull ^#U4! J^4 UjiUli Vs 5L Aj ml ul^>u4 jAidlil lit (2) 

# 

. AjJLuJI £jLuYL jJLdtt J-i jbjJtlS jSLuJl £4 Lull I J»JUppW 4 Vs Aj^j-uaJ dlj^tlLj jJLuall iilj 

L*1 SUlLtu ijLiiL ^*LoJt *Yfi .jSLiill jiIlifttt aL>bLi Vo ^aLult lit (3) 

* 

n <L^vj4 ijl£b £*Ult j-i*i J>c jJfLJt jJLolt LI jl L* Vo 4^>**u LJj^J u ^4 Lull JjIS lit 


JaL- v s 
+ v s 


yL«L 

* +V„ ... 

- Vo 


1* w- 

fh fjdi jLluI 

jJLtaa wj L mi V § 

i* 1 " Vo 


ujtjuAt 

Ldi»>« jkiwaa V s 

uJLui %4L Vo 


2 jJI 4 jic uu 1 $ J*j J) u (72 Km/h) tiwti JUfcuU ^ilima faft j dj»*i OjUu/ 3 JU* 

«l$£lf J uu^atl JUJailj (644 Hz) JJ>u j^Od ejUadi j *d$*ai\ j£$ 

W^if JftjJI <ii a nij 44 >*il 4 * JS jlito m^I ( 342 m/s) 

JftjJI <ji l^yu (b J»>ll $aii (a Ojl*aJI 

,'=(^) X f jl^jj jaUH g^l / JftJt 

v v* 

. 4 Jjp£L» ji 1 irfiT t 4uftjp-w^ Jt£ £4Lull Uj*<rtJ wj^att ji i imtt ^3] 

V c = ^ X : 000 = 20m/s IS / f S-tLii / |»S (>* J>»s 


f =- 


3600 
342-0 


145 

x 644 = — x 644 * 684 Hz 


322 

£>*“4* <**>** J ^ 1 


342 -(+20) 

/.=—= —= 0.5m 

na ctr 

( Zjy^\ jUS5Jt «ImI uAk l*jv) 3utlw ijUb >44 ^0*6*1* 3 l £.j*w Jlfl ^iftLilt JyC aa.'Lu LJJywall jJLdll JI Mb) 

342 — 0 342 

f = , , x644 = ^ x644 = 608.42 Hz < V s = -20m/s 


342 -(-20) 


362 

3 _V_ 342 

"f " 608.42 


— 0.562 m J>is4t 


u^au um *>^»U <j>iA4 JI <UmJ nAAhifcn JaM 5 m/s 4>lja / 9Jll« 

M4^1 > Js> ; iji* ( 345 m/s ) ^U lu> j < 1035 Hz ) 
jJu^l Jluu (b jJudl!(a . tysi* jlaa lal 4>ljjJt **£»lj 4*4 mJ 

xf /Jail 


v-v. 


( 4jLuit y Vo — -5 m/S ^LiJt ii-tJ-LU jla Ji tirttt J^b Jj jjbu ( 4y»1jJll b^tj ) ^4Lilt (a 

f = 345H-5) x1035= 350 x1035 = 1050Hz 


345 -0 


A=A=X= - 345 - = 0.33 m 
f 1035 

^ ^L^j4 ijLlb — ( + 5 m/s) £*LiJl <L-jjj JjSL^ t .UaJ bJj-sTu ( j ) ^LuJt it u. (b 


345 

A 

V = y JjSLJb j j 4 “j V j>ttrtlt 4 *<ij ijfblt Ljjirfitt ^»^jlt Jjlall jts jSLu jOd-alt Jj 5 L LoJLc 


®oo mlazemna LuJl £4) jO/HjqJI ^±jj£>l 




















>4^=,^ / ituvi aU*l 

f _345-(+5) x1035= 340 


345 -0 
V _ 340 


1035 


345 

= 0.33 m 


tor 

x1035 = 1020 Hz 





/( 





f —^ 

-5v AfAi-aJ 





— 

wJ\ 

-'Spr t a Ai-l. 

___ ^ 


L*Ji ^jJLc Jaj^3 ( 4Lu 


U^d)| qjA Jil 0^tUo^ik] L#Julc (l ) 

a-JjtZU ^UaJl fL*! 3u^ljll uL& 

» A-juiLtaJi 2L£j^ < i*in j iUbitf yl^j^ Jjjui 
ujjLSuj A^Ublt fUt wifi* A^iUail AjC (2) 

^Ls ufj-rrtt* %4Lj_LiiJ Aj-iLLa)i i*3j—>u3 UJ — iAj ^Lcrl Johuy u*J 

3Li>SU uj.yalt iCr>-yU^-mJj Aj^LiaJl 

"ij, 1 J^>, L> liniirt tj Sr t 

jq^»o^_3 <jL2 ljj)..^T> Itj-u jaSi UlLIc (3) 

/ jl |*i UrtTt ul>^4J gleu m 2Lj£&* ii?j^Vl 3j* dO^-lj 

^ + 2L <jj-£ 3 LiJLi^J &_ 4 U-JLfi AsUmt A^Uall >S>JJ 4s ykj 

'V 1 Jsili U5^U j^JJU MJ^ J^AS fr*^3j A^jUaJl A>A>* A^iUaft 

ISiUJb ^LfcJU 44 *Ij Aii'J 1 

- ) U* ***«• V# »*« ' ’■■■■• V * 

faoJr-* IN HOmmIi 3 


Vt V /. 

sine = - * — (AjiUaJi) jjurft 

v.t v 8 jl 



Oj-»U yltl 4 j-*J jjj 

- i_ 

^jjlj Ja^j % j* kU jlAi* iU--L-=JI 



£JtaU j&t? ^LmaAt 1 
3L, L*£ ^LbOjU^ 


^ rrlfT^"*# illXrldJjl 


M}: 


^jiiU 

UAU. ^iUlb Ijli i (niilj j*«Jb AjLi ^Aj i ia-iiPiT l “ ,bA ^ 

/ 


sine =^ 


* 0=30° .30 (jiio>-Ji A^iun JUj^cuis jl (1) 

# ■ 20 20 sujijJt oU»w>-Ji jii.i A>»iut (2) 

2 = t^jVt iJlaJl i-^u J-tc jliliUiiS J23 AjjlJJI jla Ajillall a-ej-uiijjtjjl U1S Ail ^Uij 

ijiUaji aj,^. V S 


sine 


U^-yaJiibj- V 


ja ^ u ajlc. j>Sr iosaj 3 = £U jjlc. aujLiii itbtJi 4-j 


/ 


. (V s ) (Ci>«» Sound ) ij>«ji acjj- v4 jjuji ,j^£jV ^jV p >*jJbV s AjiUJi 

aJia (jl Juft 3 a>L* 2a 5I^A ^lt 5ajb hiiffijt ^j*aj »*lt ^ jiau fotfe / jSo 

. uiU (jig jl Ji - al aja 

SLuuilt 4Ac. ^,li 4UUj AjtHtT* ^J-* ■aUJj UAic. Abjj G>yi U* |*Ui US / g 

_ SjiUall iLfij-t V s 

, jiuu jac ji j>aj i^uar c u JU£ ” T^^~= V 

3 mlazemna lj^J[ I^jo^jI ftp xj/'V^cJI 





























sot 



: (j^UU* J&J 4 ^k^alt OjLaJI j^l /I gn 
<I^All & j*fci JamJI Jj^yJi g*jJI t> >SfcSi JWI g« jl (1) 

»>ot axis: (b Ja-iji (a 

djXll jlai (d JjJLLJI (0 


T = 2 rrj 2ujajt aiM-ii & i^oi ans (b ul»aJt 


tfJb 5min J^U <U 4«&JI Qljl>iri1 jm gtt 10m/s 2 ^jJJI Joiillj 2m 


f.i:I 

2 ^L 


f = 1 lio 


10 *f = 0.355 

2 ^- V 2 w 

f= " * ft = n 

n = 0.355x5x60 - 106 


J* 4 ^ (2 ) 

1.76 (a 
21.6 (b 
106 (C 
236 (d 


106 (c ^/ul^aJI 


iJjli 1.2m 


g *4 itfLdl w^&§ 12s JS 


V~X.f ■*■ V=X. 




8 


V=1.2x— *0.8 mis 
12 


_ 


0.8 (b 


jfS taiU$0 jU i J*i (3) 

4S^ 

0.667 m/s (a 


0.8 m/s (b 

1.8 m (C 

9.6 m/s (d 

>yti gjAiil Lm I j (4) 

uWI jJlmiv* jL>«jLj tiljWIj t-iit jji (b wiJIjll jL>oLj Cj^loJI ji±ua* (3 

jrUuSIXU ijjAl^ob (jtjauj jJUallj bXsijll jl>- 5U S jinitb LufeJu.1 gbSLtf jJLa«j uxafj** 


► 3U 3L UMifl ij l«Al t^l (JrU^Lu JkiidtJ ULSi^4 (c / 


b>Ludl ^iU ^Ual Mj JdjJalf 



(jJfr djliM *>* tdjilL ^ 4*U mSIj (5) 
. <uy*bW <^11 

<LLs-jj fJujl 4 4j t, 1 .T ui.^4dJl 

<1 ^LdVi 

j4 *Ld jtoi* ^Vj-ui jlOn* ^ ^j£u (C 

J-u£ jljLd* ^iLd jlJ44 q4 J 44 U WJO*» (^ 


jlojft* j\Juk* <J* 4ZL*»j4 w >44 (d JA /Hl^aJf 


Cij irttl *L^jJ gliJ-j d^dJj J1 £jS LuJi jJUdtl jjA ^«Lul1 wljJj&l 3 LTLj^ iL 

La jVjJLj Jjjbid ijLuJi £y* AiaL^i uSlj bjljJjBl * 

J^uSJ I 1 gjlJLA4 ^jA 


HOD mlazemna LjuJI l^ajs^l jo/V/JI ^j^-1 


























jam J-ttf Q / 


loo 


1 . p ft /?. t] 


j2i\ (d 


aiL^ j^ju js (d 


. 6 mI| d>A JU £2 >Mll mUu ^>JI ( 6 ) 

4j huJt (C jyJJl (b (^ 


T 6*^1 (b 


Jaia Ui>y ijrijtlniU ^y&dl aUjif (7) 

bjljLalf (C (b SUiidfl ^Ui^Vl {S 


iUUi ^ u*vi (a 


** ^iy ^j a L^jILjJ^p ,jru Ujll l^LujYJ L jIaJUI jLmjWn nt, I *L i£ - u L^ aX l /£*|00£ktal| 

pLui^VI JJU 2u»jll iji^aJ LjUjJjtJl JStfll 

jo 4 ^jo }1 *H 1 jJai^j ^L^Lojiff IfriS'.+j Vj ^uJLcJ'l 

ji au>i ai>>io t^aif d^i 6 ^yj ( 8 ) 

100 dB (a 



L o =10Logi-* Lj 
A 0 

= 10LOg i 0 -12 / &W >I 

L r - 10 

LoglO + Log — 

= 10 + lOLog ^ 

L,« 10 + ^ L,— L„ * 10 dB 


20 dB 
10 dB 
2 dB 


<b 

(C 

(d 


10 dB (c *a / y|#ll 


. 4iy *fe *l*All j> a**Jl iUail (9) 

(d (C (b ^.jit jjioSs ( a 


ijin!CrJ {bi^ia ) 3L^jJ iabjj jUJj £}UaJt jV /g*rfty*l| . ijlW (c 

* LJJ irttl JoLlJh*) Ai&LjQl 


I «yyuf^ &>» Hj* j >£id jl wm ^-dl «>dlW 12 jn 

3USfllI_JJ ilS>> *S_i£J_9» ^.LUU lilT-l Ale 5° ,je JuJ_iV pUJJ^»J' jtjlAI Aau U_>£i UAle / J 

. oaafj oj$j JUi jljiyrfl 4ft£Ajl ^ifi Jala g*>Urf 6 >» ^ /3gn 

O&jaI g 


H 

li 

S> 

?1 

LU*M i> v'i T ^ji 

g 

It 

Jj j^Ls L^a JlLg; 

(a 

30^1 JtA -UlajV 4jV 


<OES 'UteL^ O0e 

(b 

JjjLLJl Jjlo JL 4 I 3 U ^jY jailj V 


Slau jSLa^LiOA dir 

(C 


^yJI gJaM j~ 3 ; ^ ait >*All ^1^41 


I J$X*iJ <-^i JA /5g- 

. I 4 II 4 v J*» *** (jJ£ >£d 4 m 1 lijjaJt 

T = 2 7T jjj iiajbli uj» iSibJi jij _pCj (%*j/ g 

i< j> 3 T Aikj 9 ^Vl jjyil 1 < nAl ji UJS 


^ mlazemna lj^J[ Ijuj/^Lo ftp xj/'V^cJI <^>£>-1 






















yrfdfi j**l56ltU4AU cbjaali 


/Ij 

" ■■■ 


un 



2 min 

2x60 120 


mM J$i*J ££J4I <>»>lI U /I Jd 

T = 7 = -L = 10sec /J 


I 


UI2 fjU wlAUtfl g*«a ^ foUfi^wU Ift'ijrt i^ti'i ^oU ^ 10 m u &>Ua /2^i 

^ £aLJ| Ua 100 dB ofeadl 

. «^Uo1l AiliA j£ aj-iLnall XujmII ijAilt jlbCu (3 

. 8 X 10 3 m 2 l^!L»>Lu l4 £aLw jjl SLLIa ^lc iUa3luJl 2l_oj-uaJ t iLSlt^lt JJ^XI (b 

ajL, = lOLog^- * 100 = lOLog^ / 

*0 I() 

10 = Log— ■* — = 10 10 

I, I 0 

- -* ■ = 10 10 jii 10“ 12 w/m 2 (^jUJ IojWi 3ui* 

10 

I s 10 2 w/m 2 ■ > ‘ ^ jjpLioJi u^id m 

p 

I " ^P av =IxA^P =10 2 x 4 ^ r 2 = 4 7T watt £j*ii Ja** 

A 

b) I s 5a- * 10 2 = Pav , 

; A 8 x 10 ” 3 

p v “ 8x10 5 watt ^LuJt iLL ^ UlLlf JJdll 


o* a$^il ojm 


j _ PI _ 25xl0~ 3 

1 71 4 

Li = 10 Log 


25xl0~ 3 

d 

10~ 12 
25 x 10 9 

A 


lil fUi* <>» UAmII Oimt j Jdiill I I nl^l /3jd 

250 kIO 3 Watt J\ 25 x 10 3 Watt 

/Jail 


. „ ft . 25x 10 -3 

^ 10108 1775^ 


250x10~ 3 
A 

1 <T 12 


Li = 10 log 

T _ P2 2S0xl0~ 3 _ K . . n , 

lz ~A~ — Lz " 10 lo 9 

. 4 ft , 250xl0 9 

L 2 = 10 log —-— 

A I - l l Ant 250xl0 +9 An . 25xl0 +9 

A L = L 2 - L-i =io log —--10 log —-— 

ZS0X1Q + 9 

A L = 10 Log™ ^j 0+9 = 10 log 10 10 
A L = 10 dB 


DOO mlazemna LuJl IXo/fco gtp jo/U&JI ^±j>£>I 

























Q^all o^i &£i 'o&mrn <mI 3.5 K m W o>Ld >4 fijjUll ftjjyUf gJUd/4 ^ 

1.2x10“* ^ 


i = 


p_ 

A 




4/rI 


/Jail 


3.5jtx 10 3 
4?rx 1.2 xIO -4 


r 2 = 7.292 ■*- r = 2.7 m 


40 dB l^fcy*ai ^ til 

L 2 - L, = 40 
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C = A f 
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f = 1.5 x 10 Hz 
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) x t 


f' = (^ 
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1.05 f = 
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1.05 (340-v s ) = 340 
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